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imTCCWCTIONi A LAWVteR LQOKS AT SOCIAL SCIENCE IN THE./O0URrS 
% 

"The Civil^^ Amendnwnts . did not turn matters that ar« inherently 
incomnensurable int» mere matters of arithmBtic . " 

i ' 



justice Felix Frankfurter, in 

Cassell V. Texas f33? U.S. 283, 291 (1950)), 



"In the problem of racial fliscrijnination, statistics often tell 
.much . and oourts _ listen • " 



/ 



Judge John R. Browi, in Alabama v. U. S. 
(304 K 2d 583, 586 {5th" (iir., (1^6^)). 



In this issug of the O^ARINGHOUSE ; Jin Loewen describes, cohciseity and in understand- 



ably terms, the 
cohtenporary ra* 
civil rights la^ 
interpret evide, 
issue may also 
with a better 



of various types of social science evidence and statistical analysis, in 
and sex discrimination cases/ The discussion is designed to familiarize 
^rs with an^ array of recognized techniques available to marshall and 
ion ways tftat will assist a courft in discerning the wrong alleged. The 
dp to deinystify the legal process to^ socievl spientists, providing them 
iderstanding of how their research can ^rye^ the needs of judicial decisipn- 



Ttese 
in the pers 
ceedings . T] 
twentieth o 
science 
U.S. 537 



jud< 



Crete, and current illustrations of social science in action should be viewed 
tive of continiung controversy over the role of social science in court pro^ 
t role, of course, is not of recent derivation. Nineteenth and ^arty 
tury decisions of the Supreme Court are replete with unacknowledgetl social 
nts, as when Justice Brown, speaking for the Court in Plessy y. Ferguson , (163 
(3iB96)) , up^eld state segregation statutes with the observation that if such laws 
stamped th^ colored race with a badge of inferiority, 

.it is not by reason of anything found in the act, but solely 
:ause the colored race chooses to put that construotion on it. 

Larly, in cases such as Lochner v. New York (198 U.S. 4*5 (1905)), the Court struck 
down protective labor laws with statements that "it is mani^st" that limitations of the 
hours of I labor cannot be premised upon the need to protect the health of workers, pronpting 
Justice 
Spencer \ 
to 

reasoi 
laws. 
barrin( 
Lochnei 
Justii 



)lmes to remark in dissent that "the 14th Amendment does not enact Mr. Herbert 
Social Statics/' Decisions like Lochneis^ led refomer-advocate Louis D. Brandeis 
o marshall and systematize' social science knowledge in briefs demonstrating the 
le* bases on which state le<^islatures could have relied in enacting protective labor " 

in Muller v. Oregon (208 U.S. 412 (1909^) , the Supmiie Court upheld ^ Oregon ' s 1^ 
the employment of vonen in factories for morp^Jthan ten hours a day, distinguishing - 
on grounds that the Brandeis brief had persuaded the justices th$t th#re was anple^ 
ation for the ' / 

widei^pread belief that a v^zman's physical structure, and the functions , 
she performs in consequence thereof, ji^tify special legislation s 
^ restricting or qualifying the cjonditions under which she should be 
' F^^mitted to wd^rk. (Id. at 420) ^ • 

!Jie use of social science in the courts entered a new more controversial phase with the 



Voliii^.VlI 43-4 



/ i-xM n s -483 (1954)) • '^'^^'^ Court 

Supreno Court's decision in BrjWj^Boarlo^^ of pub lib scliooU 

lrtu*B of KL«oth b; Clark, Oun3'arr^d.l, and ^"^^P^.tod by the differing cir- 
tiu. wituY . f furor over Brown may Ivwo , ■ „ cases, Brandeis 

Sal^' r n S t ^ social sci^^Wenoe;^^^ t^^.^^laturus agai.nst U,. 

Mc^bt cMi ^I^^KMico auttority cited in ^^^f "''^"V '^^VVniirtcHMith /intent - 

Illattue. ^^|--had^ 

^-*J';-;^r?/La ft^aonsMa t,.i. scx^ety ^^^^^J^ ^ S'u^tTnU to add -i.^t to the 

ciai. ..i^i^^^^i c/...^^i uf-ionce authority v.^^^ ciccki ^^x^^ , . _ ^-.up this difficult 

was this effort to foster ,x>pula. ac tc, l.uc. 

xx^ntr-oversy. -i the basis of 

„- c.vn riqhts Un^-ers arque "^^'-'^^^^.^tLarL'y ses and Lh'er so<.. a 1 sconce 
U.. Br«, £ er^inJn ";^t,«r s^t.ng pr«.c<lures, c^^loy^ent 

■ ■ . s*le but yU.al -3t.net.on ^.t^-.^^^^^^^ - L« C^t .as aea-j^;^.,^,.,. 
■:i^'^r:Senr3XhS''as\rwhether the class.f.catron was ha^ful^to .^^^i^, 

rirr.^1^trorU%"=cf ^y'°n fact have- .a.or def .cene.es. . ^ ■ 

scial scrence can be useful not anly m ™n<,^^^^ 
chalS practices but in aiding the >P^^^^ ^ apply "«f.itable 

Sipfc-'aS^Slir^e l^;SS"?;rr:aid. is ••c.racteri.ed ^ a practical 
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' "'^^1 j^tjd'o? afuSu™;■'(;^rS:„^f^^•lj'V for rc.<x,uz,nc public .^d private 
• , , f ^'lontists i«id ixlucators cZ /hf- ten«:riy staqe on which tho 

<-uia(,Yl to (W-r«>iu-> «iucational disadvanfin,vp ,n ! , '''-"-"ssKinniont plan is best cal- 

Of fo,-.s 'k'iv l'';kr i?i>;,;;!",.:;t,f "<;^ne.ar'-c-crt:alnty thSt statistical n«ttaloloav^""" 

- P.-cra.U.. to .„.,„ro,™. Oud?o,;;-^\ a'nalyses 

-V u''t;;;,t ;!;:.'::^"st':!tb;ih;;\';;:or;:s\;^^^^^^^^ ^r::;;; ovidcco .„ co.rt" 

nt>n. acMdomu- ,^,yoff ,„ |„j,i i Hl,i , , "■"'■'^'r.sU- lcb, there is fir 

-«l*ll-craft<xi'tost„« y r 4 T «n> , V""''''"'' P«l«r n„ o^^n 

iacvtK. cross oxanunat.on of .„„,\.:o'4x1 b "o,;,^:?;" scientists „v,y b. ' laath tb 

in -s o( |,„„1 evidence, to draw conclbsi, M on ' r'"^''"'''' ^° ^ l*'"'! hy nan™ 

■•lx>s, ,u<i,„„-„tsi are often c!es,<.rAe « <k , " "'"''^ f"'' '"'"thcr d«:ade 

■vo .x..K.|usio„s are not yet^wa al^le "^V f< 1- 'm f >fy-...ikrnc,, es,xx:ually when 
a<l..»n,t,on,of nohr,.s ,„y -enwe n^.r^a ' " ^t^".' '^''^ rescrva- 



^ . " " '""^'^ ''^ luc^q^^l not to have liv.xi." 



the Center for National Pole-- c/. ■, , 
Su, e 507, J725 Rye Street ^M, w.r.a..:;: 
. ' -Lu Lb I or rhcircjc^ 

liilue foetuses on sc^x dis(^rir 



■^nii nat: ion i n 
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HOW SOCIAL SCIENTISTS AND LAWYERS CAN WORK TOGETHER . . 

. • " ■ : ■ ■ ' , • • • 

mportance of tJ^e exp^t . - " . ^ 

Until recently, the key elements required to obtain legal reOress of a wrong arising 
fronwcflcial, sexual, or other discrimination were thr.ee* a ccxlrageous plaintiff, an 
infomS^lawyfer, and the developinent o^ the law. The ^f^tual, basis of the case v^s , 

..u_sually_ cl^.^.._.ln Missi^^^^^ . 

1968. Discriinination v^s ©BviousV " ~. 

' May, North and South, the factual situation is subtler. ' No longer" does a large 
company live rK5 women as higher n^agers; instead, perhaps 17% of its managar^nt are ' 

ai^ that proportion may or may not inflieate discrimination other facts must be 
^ to place it i^Jto cont^i. So a fourth element is often required todAy in law suits 
to reali2»e civil rights: participation of a social scientist (or several) to make sense of 
• the subtleties in the facts and to counter the inevitable arguments f ran those in charge 
that no discrimination, was involved. ■■ ^ , 

Coirmunicati6n' across 'the boundaries of lawyer, socM scientist, conmnvty activist , 
and plaintiff can be difficult, heaver, ,for disciplinary bound^ies ^.^^^^^^ , . , 
Siol^ists speak a statistical lar^guage that can only occasionally ^ccmprehended by 

SocjSS; rarely do ecx^ro^ists write ^.rose at all; ar^ ^^X'to T^eZ 
leoal iarqon Furthernare, the enterprise of studying a problem m order to develcip court 
tS?U;;5 or exh^itf^ foreign to most social scientists, ufx^n who. dt places new demaitis 
for ^luick response and near-certainty. 

On the other hand, many social" scientists would like to make more of an impact upon 
ti.e v^lf ti.an theL i;oxy-t<^ed fxiblications allcv ar^ ^.T^TS^'^s^n^'S^e 
imtoact to be in the direction of broadening opportunities, rather th^ increasing the 
,SSces Lilable to the privileged, fere lawyers might seek 

testimony if they knew its uses and hc^ to solicit it. And many corminity activists and 
instl^aonal lideips could use social science evidence to bolster their programs if they 
knew v^ere to locate it.'' > . 

Statistical' evidence and tests are usually an iiupprtant pai;t of social science testi- 
TTonv StiusUcs is a brai.ch of mathanatics; it is therefore in most simple applications 
^ Lact stidy' accordingly, two statisticians will usually not disagree onf ^l^l^^ions 
SsS on the s;m^^rmulas'^;nd data. There are two wide areas for t'^^l^^"^ '"^^^^^ 
Fi?S ^estions arise as to which statistical test to use and whether its assumptions have 
^ r;^?!^^? w^at variables need to be. cx^nsidered a:^ controlled for before causation 
cS^be inferred? Different answers to these questions can lead to different conclusions by 
different expert^s, sometimes frustrating lawyers and the court. 

■ social science experts ' should be equipped to de^l with both of these f °f P°^en--. 
t-ial disaoreement Ihey should know when the assumption^ upon v)hich a test isjDased can be 
vS aS ~t ™ to the test's ^r oV utility a^ they s^^ld know^^^^^^^ 
al variables a social analyst should control for m order to establish a relationship. 

When they can address these areas competently, they ^ire ^-^liy^"^^%:^^^^4f^hniques 
"straight" statisticians, for social scientists are conversant with statistical techniques 
as^n as^betng knowledgeable about the sgbstantiv^ area in which ^{^l^jff^^^ 
testify wjfile statisticians are often amateurs in/say, political sociplogy. But siS^ce 
sSaScal u^e^pinnings of ■ the expert's testir^ny are "exact," s/he can develop tes- 
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^iiTony that is more persuasive than merely "his opinion/' expert though it may be. 

Iheae articles will provide seme instances of tltose techniques. They constitute* 

l^ZoTL^u^'^'^t ™ utility?"-?; tS'^rS^on 

(SrJ^H ^n?.^ tecViniciues it is importai^t to build in the court's the 

(correct liTpression that statistics is a science* and that the ccnputed probabilities are 
tl.e results of exact math«m.tical calculations, not opinion. Itl/apSo^^a^e 
instance, % the lawyer, to i^k. questions that d«A!)nstrate that a qiv^si?t (sfv the 
fusion Of y^g adults fr^ juries) could not likely havHappe^S^ue S ch^e,' S^t 
some cause. must ^have been involved, and then to ask, "Is this yST opinion Doctor or 
^on-'^e^^n^' '""'T'^' °^ statisticxaA have cc^TwT&tS' s^'^^c^u- 

s^tistiCcTl test s/he did aiy3 v^ld have come out with identical calculat^ions . 

..r.f i'^t "calculation" an^ "result" ar^reccmi^nd6<3 instead of "estimate'". 

l.st.mvite has wide currency in statistics arh social science; we use tJ.e mean (averaqe) 
inccm, of a sample of uidergraduates, for instar.ce, to fom an "estimte" ^T^he 
fanuly incane of an ei.tire st.K3ent My. But in cannon .fiance in courtro^rT^used 
to e^i^^t wit..esses,vestiimte ^^s a jr^mg tl.at verges. upon "guess": usfSTt^ S 
tl.e cx^urtroo. my mvite misinterpretation, therefore, sifice a statistical est^Ste ^t" 
a gxiess but a ijrecise calcxilation U.at eventuates in a range or interval withif^Lh tS^ 
true pojxUatiorl incc^ Cto continue. cTur example) is a tost 6er tain to lie. ■ if 
r^,; Iv Lf^'J ^^r.^^^^t «^ted the band of inca.es within"which STLan 

to I ^oo1r ^•^-•f-^^^-f -^t^^d-^t Ix^iy is atost. certain, to fall;^t l^.d is ^9,^ 

l^e n a.^.xlir?h^ ''^'^'^ '^''''^^^''^ ^^^^ concept 



CXatl ine of testuix^n 



1 



1 iiie: 



^V^^U■^,K)ny or dofxxsituxM of an ex^x-irt ■scx.ial\scienl-i.st will ^usually follc-^w this out- 



tp-iaLi f icat'ic^ns; • . - 

expLanation of the natiiire of the dati- ' ' * 

are ^Z,^^:^.:^'''"" discussion .s to '^,y they • 
i^fesei-itation of the data and conclusions; * , ^ . 

cfiscusston, even si)eculation, ir.volv.ing interpretations by tiie ej<i:^rt. ' * 

fvieh. of these will nc^^ ciiscuss(->d at cjreater length. 

J^ifications. Move frcri Uie gent^ral to the fx-irticular . B«ji,^ with (-xiuCTation hiah- 
^ourS^ research n^^thcxis/ statistics, and relevant 4bstan.tive a'ea" ' 
through teachmg/r^sQarch e^ixDrience, highlightinq areas usincj the statistical t.K^^iinicnier 
or touching the su^,star.tive g^^estions relevant to this research. Discuss relevant ^ 
sultaUon, pul^lication, %.nd other ^.ctivi ties . the conclusion of 'this sec:tion, tS cx)urt 

should i>.^rceive the witi.,^ss as a well-cjualif ied social scientist who has ..articular l^^^T- 
laiity with the literatui'e and research methcxls relat«l to tin-, topic at liand. A t_houghtful 
even artful, up-to-date vita buttresses J±is secti(Vi. i-nougnr.rui , 



i(^^ 
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Expla nation of the nature of the data ., Prior witnesses or discovery nvay .have 
geneiratecl theni, in which case all 'that fs needed is a reference to the appropriate exhi- , 
bitfs aid testiitony. ^ If the expert gathered^the data personally, she ( e.g. ) should des-; 
'cribe in scn^ detail howUiis was done. If othfers gathered the dala forthe expert — 
students, perhaps, or ,the plaintiff (s) , ^r a secretary of the attorr.ey — it is important ■ 
that Uiis wori^ has been .done ui-der tlie supervision and at .the behest of the expert witness. 
Tlierefore the -social scienjtist should talk wiUi tlie gatherers before tliey be<jin, teNrii-ig 
th^ what tq watch for, wtiat to collect, etc. Tlien tliey beccrie agents under hef super- 
vision; Wieir interviewing technifjyes have been refinecll by "her; they benefit from her ex- 
pertise. .Otlierwise- the data-gathei*ing process inay lose credibi,lity aixi data n^^y even bfe 
inadmissable aving to hearsay. It is strongly reccmneiKled that the expert participate, 
even if only mijiiinally, in every step of Oie .data coll^-tioh — that she do scn>e inter- 

■yiew:'^,' for instaiYCe. '' . - . - .. ~ 

^ ■ * ' 

For j£?thix:al reasons, it is wronc? to subT^i*^; to the court ,(or opix)sing. counsel) ccnplet- 
ed intejrv'iew forms or cjviestionnaires , unless rele4y9<<''weVe obtained from all* resiX)ndeots ^ 
allo\>ing use of their names and opinions in court. However, nanies aixi addresses can be 
sei^rattxi fr(fri the fcums an.d ihe foois subTiitted "naked"; Ithen the other side c^n check the 
work without cxDiT)t>rcrusing confidentiality. Be sure the nances- and" addresses cannot be sul>- 
{JoenatKl; social scientists have cpn.e to jail for refusing to turn over recx^rds they did 
possess, in order to nvaintai.Q research ethics-. Also be sure, t\xat persons ■ cannot be identi- 
fied froni their repli^^s, even if namf-; have been delettxl. Initial cxjnsult^atiOr^ be-tween 
lawyer and exfwrt can estaJjl ish procedures ?^o Uiat the scxjial scientist's concern for 
"infoi-mc-x! cottsent". is n>et wtifle the attorney violates no rule retjarding destroying 
t^videp.c<:^ . ' 

» 

■ Care iiTUst be taken to ensure Uie adiiussability of .these ciTicial e-xhibits- rantaining 
the raw data. {:)o»not suiTiiit a (x^ra'iraph lxistx5 on Census data wit'l^out enclosiita a Xeroxed 
cc3py of the Census [-^iqes on vs-ti^h .it. is based; DO not subniit tables of voting resul ts 
without enVlosincj certified election returns, if available. In short, nvake sure to sufcmit 
tSe Ix^st available evidence, to etisure the least efftx:tive challenge to it. 

Nature -of tlie statistical tests {-^erforaied by tile exp^-^rt aixl discussion of their 
appropriateness, lb display research designs aixl data analyses clearly and understaixlably 
to Uie court, a lay audience, is an art. Since undergraduate studej^.ts a!xl the general 
public also' constitute iinpo^tant lay audiences to whan social scientists must ccnminicate, 
it is an art well worth cultivating. Hie. expert will want to be ecx^nonical . Methodolocji- 
cal. prowess can Ixd demor^trated later in a journal article; tailor testimony to the re- 
cjuirerients of the' case and the legal situation. Tlie expert should rlo an extensive aiid 
sophisticated analysis, if appropriate," to ensure that, s/he is testifying tonestly and to 
protect against unturned stones that might be flipj-^Kl over by the other .side m cros^s 
exanvid-iation. .E\ut do not allcM "pressure" frcm having done the analysis to force "pui)lica- 
tion" in tlie form of cont^lete presentation to tlie court of the results. Altlioucjh tlie e.x- 
pert nvay have controllad for thirteen variables at once and develoi^ed a ^xath analysis 
, unprecedented in elecjance, wliat^.s presented to the cx3urt nvay need -to a single 3x2 
tabl'e. • ' . 

For each statis5tical analysis to be presented, the ex^^t^rt ^^hould -preivare a sunple one- 
page' exhibit sliowing the formulA, / explaining how it wc^Yks, and citing references m the ^ 
literature. Ihis can help tlie lawyer write the brief even if the exhibit never gets pre- 
sented to the court. 

\ 

]^e sentation of the data and conclusions . Ddl^ preseiitation^ is often tlie neglected 
thirx!"or methods/statistics courses (which include data collection., data analysis, ai^ data 
presentation, but often over-cortcentrate on analysis) . Perhaps that is wliy even e^ri- 
enced social scientists ^0f^tiims n^e elerientary errors in data presentation. Specific- 
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errors to -avoid ard suggest ions as to lyy^ to proceed are foutva in Uie next article' Here 
ihLTI V'^*" suggest: make the presentation clear, simple, and effective. A conplex table 
should be b^ken down int6 tvvo tables or tv^ bargraphs or maps. Be sure to include seri- 
tences of cdnclusion or interpretation at the botton of each figure or talkie, because Uie 
■f'-H^ST'^^ ""'f^ exlriblt witliout cpnnecting it to the expert's' "prose" (testimDny) 

h^vTlk ^ ^'TT' ' ^ ^^1^^^ trial courr, xn v^lch case rt ^7 

have to get in tii^^ record for apJpeal via an "offer of proof," and -the e^xpert' s conclusions 
o;lw .^.n^ %fffrt^^^ly,^tate^ on the exhibit than the attorney speaking e^t^rar.e- ' 
ousiy atxiut statistics in court. ^ . * ■ ' ^ x 

kn.^- Z^^^T^— '^^^-^^ to carefully revi^ so that Witness arxl attorney 

n^^^ffll^ 'ZZ l-y. I ^^^■^"!:- '-'^^ data aixl conclusions haVe l^n presented; wt.at is 
neeciec] IS to^tmke the facts smg," as an attorney once explained to me. -Carefully con- " 
trolUxi si).^nilatioti, hx^secl on locjical arxl acx:epted social science postutates, ■ is called 
vtor. f the e^i^rt ha.i detemiimxi, that the white elected officials in a county" fwe been 
o.4.K:t«l by a wlnte blcx: vt.te, instance, v.hile blacks have strongly ^..t.^i for serine 

else, It also tollc^vs that tho^^o; of f icials will likely more responsive to the need^ and 
mton^^ts of; the vv-tnte ^x3p^Uation than to their black constituents. After all, it'is aii , 
accept«lj)rincii)le of tx5litical science tliat those wtio elect someoiw have more "pval 1 " with 
hm or li^ aftenvards than tl^ose wfio did not. Citations are lection. '"Speculation" to that 
ixnnt IS haixWy s^xK^ilat ion. Ixit is ba.^ed on- the literature. 

■ ^ 

yi order to avoid the charge of "si>eculation, " -the attorney a:id the witnessVnust care- 
tullN^restrait^ tJie scx^pe of tlieii' ciuestions and answers. The lawyer canmt put Jords into 
thelnc^uth of tlie social ■ scientist 1^ AikI an exi:^,rt Mio is ex^^ert on ever^^thing is expert on 
nothtng. 'Ihere nG^eci to be areas in which the expert dcx^s not claun expertise. S/}w^ 
cani)6t claiii, to be «iiia-lly expert in all areas of social science as tliey touch the cpiest ions 
mv^^lved m the lawsuit, without destroying crfKlibility as. a true expert in One of tliose 
cireas. ^e lawyer and expert should discuss tliis ^x^int carefully, particulaHy regarding 
cross-examination cjuestions. No statement should be risked which the e^jrt does not kiraw 
to x:^ true. Useful is Uie plirase, "I have no direct knowledge of tliat from my own stu3i^, 
although r do fwe an opinion," or, i^akex, "This is outside tlie field of my ixirticular 
exf^rtise, t>ut aG an infonried Social scientist T can speculate as to what .mc^st of my 
colleacjues m that area v^^uld conclude," folloved by a pause. If the judge Uiea asks tiie 
expert to go aliead, any objection from the otlier side has been -headed off; if tlio ludge 
calls a lialt, tlien the judge is in. t)ie [oosition of appreciating the tonesty of the witness • 
and^ implying that tne rest of his or her testimony has beei. e-xpert. In sun^ tlie ptose "I 
don t knc^v can be a signal of strength, not of weakness. 

Tips _oti Pr(*^:)aration . » " 

/^^'i'ers aix3 sooial scientists are professionals who face rather different situations 
and have different needs. Both the lawyer arxi Oie scientist have an interest that the ' 
ext>ert testunony flew .smoothly and be convincing, but ego or other problems can, interfere 
with proper preparation. Ihese problems cai^. mitigated if eaclf party is aware of the 
needs of tiie otlier. - " ^ u il. 

Most tosic is tiie need each party has to fc« heard and respected by the other. Lawyejrs 
m particular can sqnietimes inadvertently convey to experts that they are "hired hands " 
getting paid fSr their work and working for the lawyer, hence "beneath" the lawyer. While 
the lawyer does hdve tlie responsibility of directing tl^e case, .this attitude will not work 
Social scientists^do hot ^ceive thanselves as anployees but as consultants, a relationship 
of equality. Moreover, conpetent social scientists see tiieir work as partly directed by the 
data, not the lawyer, so that if they feel that a factual situation deserves ccmplex analy- 
sis, they will want to analyze the matter ccrplexly, even if the results are counterpro- 
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ductive. social science experts nust be able to defend their research before other social 
scientists, whether on the other side of the courtrocm or later, in the fomTbf a tenure 
review connittee or editorial advisory board. The lawyer must have the patience to deal 
with this characteristic of the expert, who is a professional and is concerned about 
itaintainii-kg professional starxlards. Indeed, the lawyer should take time to seek out the 
expert's advice on Uie best data to obtain, the mc*t pc^ful ways to^do the analysis, and 
tile b^sli ways to present the results. , . - 

At t)ie same tiine, when it cores to the exhibits or 'testiniony to be presented to the , 
court, Uio expert needs to defer to th^ lawyet. Hie expert should remain involved intel- 
lectually, suqcj^tinq every strategeitC pointing out every potential weakness, ar-d raising 
evt^r>''ob'i(-x:tion .t^iat cores to mind. But the. lawyer is expert on trial procedures and 
strate<}y. Altiiouqh tlie expert must tell the truth arti mast not distort the factual reality 
by errors or cxiu.^sions, witiiin tliat precept, the expert slx5uld lis^ to the lawyer '9 con- 
clusuonH <i.s to vAmt has to be included, wtiat stould be deleted. Be true to tlie data but be 
re.s{x)nsi\'e to, the nf^zxls of the case, aixl tiiese lattex are t±ie lawyer's determination. 

At t!-ie %q inning of tJie relationship, the lawyer should be clear as to ^the contractvial 
resix3nsibiliW?3s of 'both {parties [my^ the rate aix3 n^-^thod of payrr^ent) . A letter of agree- 
ment is called for, for Uie sake of clarity ajx3 because tlie expert is oUierwise going out- 
on a luiil) in- define) tiie vv^^rk without cjuarantee' of recGni^Xinsf-, even of expenses. ^Also, the 
ex^Jett irav need such a letter to dfnx>nstrate Uiat the cxjnsul tatioruai^ testiinony did take 
Place. 'IVio-way consultation is Lhen re<iuired to irake.sure that tlie data Uiat tlie lawyer 
will pr^v-ide thio scientist (or that the scientist will generate) will be the best possible . 
data, final fonii, gathen-xi etJvically. NcotJung'- is more discouraging to the scientist 
Uian to cTxiu)lete an. el«]ant c<^mtxiter run, only to learn Uiat scnie of Uie figures- were pre- 
iiminar\'. F3ecau5^e final fic^ures must \^ usexi irr any analysis to be presented to the court, 
the lavvytn- should inaRe sure the e>qx-rt kno\^^^ t.h.is and delays analysis yntil tliey are 
avai lable. ' . » ^ 

'Hie la\vVor rieix:ls to uirlorstan<i the statistical analysis and testimony. 'Ihe expert 
must .Lx: able' to luaike this analysis clear to the lawyer as a^trial run towards making it 
clear- to the 'iudge/ Ihe lawyer, nx-anwiiiie, must txake time to pre^vare tJiis testimony, so 
t^iat s/h.o dc^ iK^t ask st-atistfcally inane ciuestions. Generally, if a cpestion on dirox^t 
>*«Kaminat ion rcKtuires tiie expert to do any ccn^xitxation on the strand, t:.hat signifies m- 
adtxiuate pro^txaration on. tiie attorney's p^rt. . . 

At any break in testimony, it is imt)ortant for expert and lav-yer to provide ix)sitTve 
ft.x2cUxac!^to each othex, even if it must te forced. 'Ihe attorney should \x> i^articulJirly 
sur-G to conplinient the witness, wiio will be anxious to knc^v "hc^v am I doing?" Suggestions 
cair tlien he nvade in a context of mutual support; "coaching" the^ witness during breaks 
must \ye avoided. • 

» 

'^he ext^ert should be cautioned to be brief on cross-exgnination, not to volunteer a 
lot, airl not to allow harassment. ^ For instance, if opposinf counsel interrupts answers, 
Uie witness should know that s/lie Vs as mucTi in charge of the conversation as is tlie lawyer; 
therefore it my te appropriate to say. deferentially , "Sir, you have interrupted my answer 
to the previous question," and then continue with what was being said. Ttie witness should 
also be advised to pause a moment before answering, to qatlier thoughts and to a.Ilc^"/ counsel 
to object to the ciuestion if appropriate. And i;e one- is an "ai)sentee" expert, ^lose ex- 
pertise is based on statistical analysis ratlier than on-site research, -it is correct to 
reply to the cjuestion, "You haven't eveJi been in Smith County, have you?"Vi-t}i a calm non- 
defensive "no". . 

After trial, tlie Igiwyer should be sure to s'end tlie expert a letter of thanks for the 
successful testimony, which may later be of use to tlie social scientist's career. TJie. 

er|c_^ Vio — — 1 ^ ' ^ 
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lawyer might also encourage the expert to publish ii\ a social science journal scmathing 
based on the analysis, which might tlien be useful in future cases, eithef as an exhibit or 
to bolster- the expert standing^ of its author; publication is also in the expert's c^eer 
interest. The lawyer can invite the expert to share a draft for prepublication ccrmient, 
wtiich will be helpful to the author and can also help ensure that unwdjttingly counter- 
. productive statements are avoided in the article. 

If Attorney and expert are both prepared, an expert is sometimes indispensable in 
;_^ivil rights cases, 'ihe fo]lcv;ing articles present specific techniques that have been 
^^ccesafully used in court. T^e expert and lawyer can Q?e or modify then to deal with a 
-wide range of issues likely to te encountered in civil rights litigation. 
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l^n- NA-RJI^- OF STATISTICS AND RESFARQI 
AS USI^ IN CIVIL RTQITS LI'ITC^TION 




Ihrc^e IVr ajiches of Statistic s 

Statistics m tlie courtrcx^rr) are ix^t different from statistics in other applications, 
but. tins iirtiqle cannot be an intrcxluction to the entire^ field. Such introductions are 
available, and I reccirn^eirl seveJ"al (Aiderson and Zelditch, 1968; Loether and NtTavish, 
1974; Zolditch, 1959; of. Freedrivin, et al . , 1978, aiid Meyer, 1973). This article will . 
constitute a sort of introduction to t}x),se intrcxiuctions; if I am successful tlie lay reader 
.should cxai\e away de^mystified and with a grasp of the l^asic statistical/research process, 
ix^rticularly as used in tJie courtrocxn to convince {.People of social facts. Ihe \social 
scientist may glean scrrie ways to present statistics clearly to lay audiences. 

For .our pur^j^pses tlie field* of statistics can be di/ided into tiiree parts: descriptive 
statistics, measures of association, aiKi inferential statistics. Descriptive statistics 
simnvarize an otlierwis'e anwieldy body of infomvition. If we are examining 950 m^ile 
eniployexDS , for instance, we cannot, hold in our minds eveji so simple a characteristic as 
tlieir ages without using descriptive statistics, ^le data must be .condenscxl : an age 
tytamid, table,' i^ean ■ (average) , or nv-xlian (miciix^int) might be appropriate.) Only tJiei^. can a 
second variable l:)e adder,], sucli as a cx:ii\{)arison to fomile enployees or eniployees at a ■ < 

different 'f'irm. D^cr iptiyt? statistics cariprise the tesic inforjration tliat will be pre- 
somttf] to the (X)urt and will usually Ix- t!^.e nxxst ijiiix)rtap.t 'single part Of the expert' test i- 

A 

Measures of as.sociation are statistics tiiat tell wiietlier two (or nore) different 



variables are consistently related, 
tai)le: 



'V\ye. simplest example of f,nc\\ a measure is a two-by-two 



Table I 



Male 



F'sTvale 



Age ^ and Sex 'at 
Hyper bol ic 
Nfanufacturing, Inc. 



(Fictitious) 



7\lx3ve 
40 

Below 
40 



494, 52?> 


108,^ 40'*, 


456, 48% 


\ 

163, 60% 



ERIC. 



950,100% 



271,100ts 
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Equally basic is the «cattergr2»m ; a simple oxanple is slwwn in "Analyzlnq Election Returns 
for Racial Bloc Voting." Several statistical measu]?e^B|lftve been deviseQ to describe thfe 
atreiigtli of tlie relationship shown in tables or acpattergtams.'. ^ \ 

. Table. I shows a mild association betifen sex ai:d age:, men are tifely to be ol^er. 
TV^ questions must tlien be Asked' abo6t this 'relationship: what is its importance^ what 
is its statistical Significance. The "importai-ic^" qf a relationship is a dif f icuit ^concept . 
to define, because it depends upon the setting. Ihe difference between 51% and 49% 
crucial in politics, for Instance, but probably trivial when cccnparing the proportion )of 
whites aax\ Slacks admitted to dental school. "Importance" is ansv^red by the seat of [one's 
pants, by i<:xmDn sense, by social theory, by statistical measures of association in ttntrasj; 
to n^asures be tv/een " other variable pairs, and by the' expert in the light of the literature 
or other cases." "Significance"" is a st:at"is"ticar cohc^^ that "unlikely to; oc#ur V 

owing' to chance" and is tlie question posed (aixi answered) by inferential ^tati^tics. in our 
above example, if we Ivive detennined that 52% vs. 40% seeins iinportant, perhaps indicatirV^, 
saT>t? pre judice against hiring older wcxnen or scnie process that mitigates against female 
retention, tJien v^a- nrust find out if, a 12% difference could likely have 'Occurred' by chance. 
('Hie article, "T Tesf^ for tiie Differeoce of T\vO Proportions)" slx?ws how to do thig.) ''if 
chance cx^uld likely have produced the results, we accept the "null hypothesis" — tliat 
nothing has l^eeh proven. If-c^iance could not likely have produced the disparity, we con- 
cliKlfc' that sex (gender) or ^x^iietiiing tied to sex was responsible. 

In order to*go to court witii a f:j^ing (or in order to^^ersuade scmeixxly of it in so- 
cial science), imijortance and signif ioEince must botly fee shown. Based on a sample of 
420,000 workers, a trivial difference betv^fi 't\sio. groups can be statistically significant. 
Aifl a vast, difference — say 90% of whites .are admitted to veterinarian school, g^sS^red to 
only i4«'' of black appricants — caii Ix^ statistically insignificant if* ba.se^ on a 'tijiy sam- ' 
pie. ■ . ^ 

Gontiol Variables. 



If one is to convii:icG others of the feouixiness of oner's concluJ^jfis , reasonable altema- 
. e explanations must explored and discounted. AiX)ther way of Pittitig this is to look 
r the effects of control variables^ ,. An alternate explanation for our sex-age relation- 
ship, for instance, might be that tlie firm has implen^ented an affirmative action program 
dulling the last five years and hired many wamn in that time, while its male workforce has^ 
slowly aged, augmented by f.cf^r nev;-hires. This is quite a different explanation than the 
two anti-wcnien processes suggested earlier, but like them .it asserts, that "sex (gender) or 
sonethlng tied to sex was responsible." Ttierefore ti\e observed relationship between se^c;, 
and age can be accounted for by ai>y of these three explanations or by several others;, by • 
controlling for a Uiird variables scne ccpipeting explanations , can be discoiihted. 7ft: t;he 
least, the social scientist and lawyer siiould be .able to ideixtify the mjor ccmpeting ex- 
planations that exist in the liteTatiire or are likely to be put forward by the . "other side, " 
ard control variables should l>e ifjVestigated so as to be able to ccirment On each of thesfe 
explanations. How to control i.s si^cmj by developing our recency of- hiring exanple. ^. 

, ■ We mixjht control for recenc^ .of'^iiring by looking, among part of tlie dataset : the 
recently hired. Table IT shews that the sex difference washes out. Among the recently 
hired, .sex rtakes little difference 'to age. Neither does' it among t;he previously hired. Hie 
apparent effect of sex *on age in Table I was really due to recenqy of hiring; a third table, 
with hiring/across the top ard age on the side, males and females canbined, would show, this 
•hiring effect, ^ith additional theory and investigation and" additional controls, it might 
be possible to -resurrect the hypothesis that sexism is rampant at Hyperbolic Mfg., but vith-^ 
oift i«ore ankly^is,. it looks as if the affirmative action explanation does hold. 
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Table II. 'Age gind Sex, by Recency Hirirvg;. 

Recently Hired -(within 5 years) 



/ 


. Male 
— ■ ■ — — 


Female 




.Male 


Female 


Above 40 


82, 42% 


80, 38% 




412,. 55% 


28^ 53% 


Below 40 


118, 58% 


131, 62% 




338, 45% 


32, 47% 




200*, 100% , 


.'211,100% 




750,100% ^ 


60,100% 



Pr«senting an ara^jaient in social science (or ir^inq a factual case in court) typically 
involves the four steps just described: 

—after the data are gathered and analyzed, they are summarized effectivel:> using des- 
criptive statistics; ^ • * 

relationships between tv3D variables (or ccmparisons between two groups, which- amount 
to a form of relationship between \^ variables) are presented using statistics of .associa- 
tion, including tables; ■ • 

■ —iinportant relationships are tested for statistical significance; 

r- important arvi significant relationships "are subjected to further controls to see if 
they hold up. 

> 

A Mix of Public Methods, \ ^ 



Ttie keenest statistical analysis c^s^t establish anything if the raw data being 
analyzed were obtained through indefensible research practices. "Garbage in, garbage out," 
is a maxim of conputer progranmers . Good research methods, methods that can convince 
another social scientist or a judge, are public and mixed. ^ 

Methods -must be public. Ihat is, the means by which the data ^were first generated must 
be able to stand scrutiny for fairness. Any sample must be randan (or nonrandon for a 
reason) . Any survey questions must be unbiased. And the whole proof, frcm research design 
to final product, imast be understandable to the lay public. 

An important conclusion shculd not rest on a siinple finding or a single method. Sane- 
times more than one study by more than one expert may be required. TO support a change of 
venue motion on behalf of d black charged with murder, for instance, all of the following 
might be appropriate: 

a survey of white attitudes toward white and black criminals, asking sophisticated 
questions of a randan sample of white registered voters. . 

•a oorparison of arrest to conviction-and-sentencing statistics in the «p*jnty by race 
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over the past decade, 

—a, stua^^^^f the proportion black on recent juries and venires compared to tha voting ^ 
age population. . . ' * 

— content afia^ysis of the treatinent of black/white murxier compared to whiteAvhite 
inarder in the local newspaper. * 

Seme social scientists and users of soc:|^l science think all too quickly of sCirTeys — 
questionnaires or interviews — when sonethixii^niist be established. Surveys do "create" 
dat*^ it is true; but that data typically is not about topic X, it is about how people 
think about topic X. 'Hius the survey of householders reported in "Selecting a Defensible ^ 

_ S^[^][e._and. Us ing__.Uie T ..Test. _ f6r_ .the. . .Dif f er.ence . of^J^^...l^^mB.. in Municipal Services Pis- 
Crimination Cases" does not reveal much about city services, but about images and evalua- 
tions of those service^l* 

Often data need not^ be created at all; often it already exists.. City planning depart- 
msnts, regional etoncmic developnfYGfit boards, school systems, marketing firms, afd other 
buireaucracies maintain files of potentially useful material (cf. Nauser, 1964; Miller,^. 
1977). Other data are' just lying around, waiting to be picked up. If a high-school princi- 
pal is ctiarged with^racian, for example, why bother to construct a questionnaire, select a 
sample, •and ask if blacks students are being excluded frcm important extr^-curricular 
activities — n^erely count old yearbook photos I Such data sources 2ire called "unobtrusive" 
(Webb, 1966).; they usually bother nobody, so they are ethically superior to surveys. And 
qince their information antedates this use of it, it is implausible to suggest it was biased 
frcrn its inception. 

Creative use of existing data sources and unobtrusive methods help ensure that the data 
are unbiased ai>d coriplemej^tary . Careful data analysis assures that defensible concludions 
have been drawn from the data. Now these conclusions and data mast be presented clearly and 
effectively to an audience ui^familiar with social science methoi(^and conclusions. 

COTTDon Errors h\ Data Presentation. ' ^ 

l^en the presentations of social scientists are unclear ^it is often because their own 
training overemphasized data analysis (the controlling and inferential statistics that can 
often becan>e quite elaborate) at the cost of data presentation. Descriptive statistics are 
easy; hence they areiVt taught. Three errors are ^particularly camon and should be singled 
out for attention so tliey cai\ be avoided: non-intuitive mpping, overuse of numerical 
tables, and mis-percentaging of tcibles. 

A pair of shadbd maps offer a rivet ting way to show the court tlie relation between tvso 
var;Lables. For instance, students under my direction once shaded the census tract map of 
Jackson, Mississippi, according to proportion of residential land that was zoned non-resi- 
dentially — hemes unprotected against commercial or industrial invasion. ^They shaded* black 
all tracts Vhere this problem was pervasive, left white all tracts where it did not occur, 
and u^ed greys for intermediate proportions. The map tlien overlapped .almost perfectly with 
a. similarly shaded map of proportion black in the populatipn. The resulting exhibit was 
more effective than a correlation coefficient between % black and % miszoned could ever have 
been. No more than five shading categories Should be used in any map; they should progress 
systeiMtically fran light to dark. Colors don't reproduce well and should be avoided; grey 
• shadihgs on plastic film are available fron amy office supply store. Usually, but not 
always, the same number of tracts should be shaded in each shade. If there are 40 census 
tracts, it would make sense to set limits on the variable, proportion black, for instance, 
such that about ten tracts are shaded ''heavily black/' ten are "fairly black," ten "fairly 
vvhite," and ten "heavily white." The: next map, showing the variable •believed to correlate 
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with race^ can then be shaded with die same four categoj/ies, each with about ten tracts, 90 
tl-iat if tlie nvaps overlap> then the relationship is apparent. 

Bar grapJis or other "pictorial" representations, should often replace numerical. -tables, 
llie reason deniograf^ers draw age/sex population pyr^5Inids is because they show graphically 
tlie pro{:x:)rtions of t^ple in various age^categories . If you are trying to show wtiy a 60% 
black Jurisdiction is likely not to liave ai^ effective black voting majority, canparative 
pyramids by race c^vn make almost pal{.^le to tiie court the dramatic absence of young black^ 
adults in Sc:)uthern rura] counties. (See the article on "Racial^ Bloc Voting" below.) If a 
)hoto is occasionally v^rth a thousand vvords, a qraph can -replace a tlpusand digits. 

final error to avoid is mis-percentaged tables. Like bridge bidding r\iles and like 
the other achToTition?^^^^ tlvis article, tlie following rule is not absolute, but a first ^ 7 " 
principle recjarding tables is to {.xit tlie "indepeixJent" variable across the top aixJ per- 
centage the tal)le' vertically. Tal:)les I and II are-percentaged in tiiat manner , jwitl) sex the 
indetx^iKlent: variable wtuch nviy or imy iiot af feet >^ge\distribut ion. Occasionally social 
sciejitists fx:^rcentage tables so tliat tl:ie ej^tire /table\adds to 100%, rather ti^aj^ each 
coluiui, or so tl^at tl^e table is laid out lK)ri70i|tally . Sortetiji^es tlierp are valid reasons 
for so doing; usually tl^ere arei^'t. In Tattle J J for instance, we wished to kiYJ^ "dcx^s sex 
influence age distribution/' wt^ich anx:>unts to atking "are v«nen younger than n)eji"? 
Atxx)n:lin(|ly, wi-^ i)ercentag(>(^ to ans-wer, ^*X% of the waiKM^i are below 40, ccnparexl to Y% of the 
uK^n." 'Hie pro{x>rtions of womein \yel(y^^ 40 and atx)ve 40 must add Up to all VKTcen, or 100^; 
eacfi c:el I rmist Ix^ dividtxi by the cc^lunui "marginal", 271. 



r^raiiKi^txic cind Nonpar cu m-^ trie S tatistics. 

I3<:K:ause statistics are often divided into "p^ametric" aix3 "ryDn-parametric" , we must 
s^^^ikI a ntj[i>ent to learn tliese terms aixi ti^eir imf^lications. 'Data tc6 cawe paran^t^rically or 
iK:>nt>araii^trically . A paran^etrlc varlal::)le is one tliat V£iries over a cxDntinuous range with a 
nieanintjful zexo do int. incane, for instance, varies over a continuous range, so that one 
cx:>uld earn $10,9\l as v^l as $11,000; $0 is meaniiKjful. Iherefore incomes can added or 
muJtiplicx:!, A f'^fulyy^ $24,000 has t^/ice the income of one earning $12,000." 

NonparaiT^tric varial:>les var^ over a range without a meaningful zero point or a range 
tliat is not contii^uous at, all. I^ligio!) is 'ai^ example: if we divide the values of religion 
as a variable, might l^ve Protestant, Catholic, Jew, None, and Other. Is a CatJK)lic 
"more than" a I^testant but "less than" a Jew? enviously this scale is arbitrary, ajxi vs^ 
caixMot add or multiply its scale divisions, therefore, we must keep its catec]ories 
separate, and tl^e only sur^mary we can preser^t v^uld be a bararaoh or other reprosen tuition of, 
the entire frecjuency disjfr' il^ution, as in Ficjure 1. . 'n^ 



Figure 1. Religious Manbership in Shale County, Arkansa s . 



\ 



% of pc:)piilation 50%- 

40%- 
30%- 
20%- 
10%- 
0%- 
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Parametric distributions, on the other hand^ can be represented by "parameters" — 
most ijTportantly , the "meein" and "standard deviatiQn". Since we qan add all the items to- 
gether, we can then divide by the nunto: of items to find a "measure of central tendency", 
the mean, 3<. Ft>r many distributions, the mean is a good shorthand sjjrmary telling where the 
variably is centered? when the distribution extends out. in one direction, the median (the 
midpoint, found by listing all the cases from smallest to largest and selecting the middle 
number) would be i^uperior. Itie second crucial parameter measures the spread or "width" of 
the distribution and is called the standard deviation or s (see Figure 2)^. 



Figure 2. Family •Inocme in Shale County, Arkansas 
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Any distribution thatj looks reasonably like a "bell curve" or normal curve, such as 
Figure 2, can be described in good detail by its X and s. Therefore, a number of statisti- 
cal inference tests exist which corpare two distributions by corparing their parameters — i 
their means and standard deviations. Other tests exist for nbnparametric distributions; 
among these are chi-square and the sign test. In practice, once the two parameters — mean 
and standard deviation — cure mastered, there is little mystery involved in the dichotony 
between parametric and nonparametric statistics. Indeed, any variable or relatipnship that 
is describable in parametric terms is also describable in nonparametric terms (the reverse 
is not true) . Income, for instance, can be dichobcmized into "high" and "low" and treated 
like Baptist or Catholic. Scmetimes nonparametric tests are more powerful than tests of 
inference based "gn parametric assunptipns and* scmetimes they aren't? often nonparametric 
tests are easier to understand; these considerations should dictate the appropriate test tor 
a given set of parametric data. The pages that follow begin with a nonparametric .test (si^ 
test) ; because it can clearly instruct as |o the basic ideas of inferential statistics and 
probability. Ihen follows the most ccmmon parametric significance test, the t test. The 
articles are written to be read sequentially. Each article "llitroduces a statistical tech- 
nique in the context of a substantive ea^gpple, such as discrimination in municipal services. 
Jf you have little interest in the substantive topic related in an article, remember that 
the technique or statistical test has wide application to other topics. 
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THE SIGN lEST FOR COMPARING HIRING/PRCMOtTION RECORDS 
FOR POSSIBI£ biSCRIMINATICN 



Suppose the University of Northern Maryland (fictitious) hw ttm pattern of wanen 
f^u^ty mernbers -shewn in 'Table I, Obviously wcit»n ajp* undarrepresented in th^ higher 
poaijtionff. But ^e university may claim that waneri ;iipe less qualified, that they have 
degi ees of lesserVjuality, that they have publipheiT leas, that their Juniority has. been 
bro);en by pregnancies. In such circumstances, .Wing a set of full pijolfegsora 'that are 
W3t¥n may represent eq ual treat mant or even .affirmative action on behalf of vgonen, the 
Co£ age may argue. How is the ooUrt to know? « . » ♦ 



13% 



Ihblfe I. 



Position 

Full Professors 

Associate Professors 

Assistant Professors 

Instructors 

Part-tin^ untenured 



Prc^)ortionr Woman 
13% 
17% 



29% 
35% 
15% 



The Sign Test (Siegel7^956, 68-75) ^can be used to test these countering claims. Ihia " 
simple statistical procedureX^ econonical of time and resources, easy for judges or juries 
to understand, applicable to a wide^ variety of situations, and constitutes power'ful evid«y3a 
of the presence or edDsence of discrimination. ■ , 

Basically it is au^ogous bo a coin flip. For. example, tw pipfessors, one of each 
sex, having identical ranks (associate, tenured, for instance) sore probably not identical in 
actual qualifications. One is surely more qualified than the other, perhaps considerably 
more. Like a single coin flip, either the male or the female professor has to be more 
qualified, hence underranked, although if the difference is small, the urderranking Would 
not amount to a full difference in position and could justifiabfy be disregarded by the 
college. If tlie v^ai^ in our example happened to be more qualified, hence was underranked, 
no one would assume institutional bias, just as no one' would assume a coin to be biased if a 
single boss came up heads. 

If nine out of ten flips came up heads, no reasonable person would doubt that the coin ^ 
was biased. Inferential statistics he^ parallels camfon sense, for the likelihood of nine 
heads in ten flips is a mere .Oil or 1.1%. That is, if we engaged in 100 series of ten 
flips with an unbiased coin amd an unbiased flipping procedure, only one of those series 
wDuld come" out with nine or more heads. Far more likely would be five heads or four, or six 
or even* seven. 

Statisticians ,dnd social scientists use this kind of process, inferential statistics or 
statistical inference, to rule out "chance" as a likely cause of the result they have 
observed. Hius if amassed ten pairs of vita (resun»8)» each pair consisting of a woman 
and man of aqual rank^.^wa could reasonably expect ir/ chance that in about half of those 
Q drs the woman would in fact havp superior qualifications, and in half the man would be 
ERJC aparior, If tha wcmwi'^s qualifications ware superior in niha or ten out of ten pairs, than 
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to conclude thit this happened by chqpce wcxild be wrongheaded, for it wuld occur by chance 
only 1.1 times in 100. ^ 

Ihrough discovery oi: oth^ means, obtain the vitae or -resumes of 'all employees. • Xerox 
theriy delete names and all references to sex, and re-Xerpx. Itiese documents can now be 
^ canparssd "blind'^ by '"referees" are obviously unbiased beqause they will,nbt Icnow the 
sex or the irdividuAls vstiose vitas are conparing. Match each) wcman with a man of the same 
current emjplo^n^t rank within the department or area; if mor^than one mj^n is available, 
• it is lunpdrtant to select your match randomly. (A later article, "Selecting a Defensible 
Sample'^^iscusses rapdon selection.) ' ^ / . ' ' - 

Now give thl|n to tl-ie- expert, wtK) should be someone familiar with college admirjistra- 

-t|on, -perl^clps -.a-:^^^-dean-or-depar.tnient -cl-iairperson.- -S/lie-is...then-tD_choQse__|±ieL.mQreL 

outstaivding. vita op. each pair. If tliere is m significant difference, a tie is 'reported 
and^ tl-iat pair is dropped^ *cuttinq t)ie N. " .■ *- V 

'I1iero»are otn/ious ref inemeuits that can .be added. For instance, you oould use rtiy^tlple 
referees.. T\vo persons cc:)uld evaluate the entire sample, or someone with credentials in ^ 
natural sciend^ could evaluate persons in that area, scmeone in tiie humanities, ct:>uld 
evaluate tJ-iose teachers, and a social sclei^tist could evaluate social scientists,^ Yo\i 
might be in a i»sition evaluate mt just tlie vitae but the entire prcniDtion/tenure files 
of each faculty menter, incliKiijiq copies of publications, teaching evaluations, and othef 
data. * • •■ ' 

TV) return to our 5mall exanplo, supi-x:>se that this' blind refereeing showed tliat in nine 
of ten pairs, tJie woman' s cjual if ications were superior. Scniething besides chance was 
involved, and Wtiile \vt> cannot say that outricjht ae^x discrimination has been proven, we can 
say tliat 'wtuatevej: factor was involvexi correlates highly with sex. Tlius tlie plaintiff has 
shown a statistical pattern of discrimination, shifting the burden to the defei-dejit to 
estalilish diat there is a itoidiscriminatoi-/ e^plai'iation for the pattern. But owing to the 
fact that tile analysis was blind, tJie ex].x?rt has already anticipated any such rebuttal. 

lliat last .statawjit bears re^x^tition and clcu^if ication . ^Ihe e^3ert was not privy to 
tlie thoucihts of the praTOt ion- tenure ccmiittee or administration. So s/he cannot tell 
aiether sex was a factor in promotion or if perhaps height was. Women are shorter than mei, 
and if tlie ccnmittee liked height, female shorUiess may have held wcrnen back; But something 
held tliem back, something tliat is not job-rglated or^at aiiy Y-ate does no_t shc^^ up on t^ie 
vitae or oUier documeJits. Educational backgr-ouiid , for instance, does s?iow up on the vitae. 
It might be alleged that 'women went to inferior colleges or did inferior' graduate Vvork, and 
•that's vA\Y tliey were passed over. Howerer, if the expert Icxsking at anonymous vitae did 
not recognize this inferiority, then it probably does. not exist. Not only do you have the 
expert's reputation as an expert, but you also have the blindness of the ptocQdure to 
increase credibility; the vitae tlianselves (with names removed) become an e^^ibit so tiiat , 
the judge can mke the test himself/herseif . 

' Now, even if thexe is substantial discrimination, Uiqre may not be a narked difference 
in the direction of female overcjualif ication in nine out of ten cases! therefore a larger 
sample is appropriate. Table IT shCMS the level of significance to be obtained frc»ir J 
different size samples. "Level of significance," the crucial concept of inferential statis- 
tics, means the probability that a girfven outcome (or one even more extreme) couM have 
pccurred by chance. In our e-xample, bbtaming nine or ten cases of femajj/ overqualif ication 
'(''heads") out "'of ten irvatched i^airs ("paips") would happen by chance 1.1 times, in 100 
attenpts; the level of significance is .011 or 1.1%. In social science vje usually like to , 
have at least "the .05 level of significance," meaning a result that would occur fewer tlian 
5 times in 100 by chance. Our example, nine heads in ten flips, meets this criterion, and 
almost meets the more rigorous ".01 level of significance" that constitutes another ccntnon 



\ 



18- . . Clearinghvxiae for Civil Rights Rssearch 

-— — : --J^ .ii,.-:^ 



a^le TI. Probability *or "Significance Level", for Selected RaSRlts of the Sign Itek. 

Re^ltM# of positive Trials (# C Probability of that result or ^ 

gutccTjes or ".hedds") . of . flips) one ntprg extrene, by chance 

I 10 ' , ' .377 . 

J • -la . , .011 

• .^^ 100 .029. 

^ 100 less'Nihan .00001 



-bei)eJmrk- in- 900^1- science r "-;^ 
easier to obtain. This statistical or matheinatical result is again parallel to camion 
sense, for altliough ^^ mxcjht not conclude tliat a college was unfair if 7 of 10 vitae showed 
ferule overqualification, vvould (and should) if .70 out of lOt) did so. ' The level ofc 
significance, the prot5&bility of a result as extrone as observed or more extreme, is cal- 
culal^lG from wtiat is called, the "binonial exparlfion, " but there is no need to know what' 
that Lr,; statifft.ics books have these tables built in (Sieqel, 1956, 250). 

IL is horoed Uiat majiy other uses of this simple technique will suggest thanselves 
Obviously, initial hiring is amenable to the same treatment. It has been claimed that black 
department heads ajxi princif^ls were placed under less qualified whites after court-ordered 
faculty desegregation m mny .public school systems; the Sign IV-st could easily be used to 
see i^.;Uiis was the case. In areas outside employment, the applications are eciually wide. 
Allegedly discriminatory tax assessments could be treated by it. To generalize, on any 
occasion of alleged discrimination, if you can find a reasonable match for each person ir/ 
tiie class of allecjed victims, and if you cannot qijantify the nondiscriminatory grounds qK 
which the decisions were allegedly made, but' can only assess Uiem ccm^atively and im- 
precisely, then the Sign Test is apprt)priate . • 



Always the as^Dect that is difficult to measure precisely is the aspect to be treasured 
cctiparatively. Sex and rank are precise: cjualif ications are not. Housing assessment in 
tJie tax roles is precise; value of house (apj:^raisal) is not. it is hard to establish 
objective ^tandarcis for comparing the many elements that constitute good qualifications for 
a faculty member. It is much easier and more defensible to claim that vita A was clearly 
super ibr to vita B, and that vita D was better than C, and so forth, particularly wiUi the 
added safeguard of bliridness, so the expert could not have exercised bia5 even if .s/he had 
wanted to. 



niE T TEST FOR HIE DIFFERENCE OF TWD PROPOKnONS; 
/WiLYZlNG JURIES AND IT'NIRIsS FOR DISCRIMINATIOM 



r 



Juries are to be composed of peers of the person on trial. Tliis has not been construed 
to !T)ean tliat left-handed Irish-American bartenders get to be judged by left-handed Irish- 
Americar^ bartenders but rather that juries should constitute a representative cross-sectidn " 
X)f the adult members of ^ cominity. Such samples should not be biased by race, sex, age, 
socMl class, or any other salient social characteristic. If a defendant is to be judged by 
a :ary whose ccmposition is biased against him on one or irore of the above dimensions, the 
bias itself can constitute. evidence of unfairness and thus provide grounds for appeal 
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A raixion sample is representative. Iitieed, it represents Jilie popiilatiOn frcm which it 
was drawri in every regjurd. Hierefore if a reasonably larqe venire is drawn randcmly frcm 
the a^ult ^«piilation of. a comrunity, it should approximate , tlie average, height of tliat 
population, its range of ideologies, and so on, in addition to its racial, sexual, etc., 
makeup. ( 

Often a raixacm procedure is allegedly used^, but on closer 'examination it* proves to be 
not randcni at all. For instance, the same persons- may be drawn repea.tedly, tb constitute 
at least some members of a jury. Hie probability of this happening randomly is very small. 
In at le^st pne Southern county, this device l^s'been^ed tfc bias juries against blacl^s, 
for altliough each jury was racially balanced, the same blacks recurred,' blacks wt^o could be 
lielied upon to follow the lead of die white foreinan. Alternately, a randan procedure may be 
Jjl places -.but the_ ui]der lying [X3pwlatiOT_of_iiames frcin_which it selects may "pe bia^^ may^ 
■not be" a tWe' listing of the aduTt "population. '/ if "a "list "is "used for 

jury selection, all adults ages 18-20 are left'out, and since young people are less likely^ 
to have re^jistered, im.ny [xjrsons ages 20-24 will also be emitted. r:xclusion of college 
dom\itor>- addresses also excludes young adults from juries.' But in many "victimless"- or . 
"lifestyle" crijiies, if a jury is ccm{x>sed mainly of older adults, with spant representation 
of what mi()ht Ix? terroed youdiful ix^ints of vit^' tc^vvard hcmosexuaiity^ n-arijuana, etc., tlien 
the defendant faces bias aixl is not teincj judgcxl by a jury of his peers, a representative 
selection of the adults in the cxjtiimnity. 

'lb remeciy the situation, you need not attempt to learn, tJirough discovery or depc:>sitiQn 
of hostile witi^esses, exactly ho^v jur\' lists are drawn, even though that infomvition would 
be helpful. You can siinply test the results of tlie procedure against "chance". 

• 5oup{X)se in Itobertshaw County (fictitious, but tlie Census data ^e real), whose county 
seat is a- college tcjwn, the 197o\idult t^x^pulation contains 8949 people age 18-24, 47% of the 
adult tJC^ixilation, wlriJe the 1978 county master jury list (MJL) included 108 young adults 
(18-24) and 432 older adults. We wish to fipply inferential statistics to draw cx^nclasions 
about tlio likelihood of a given outccme frcm specified original conditions. In \this 
example, the basic an.alytic problejii Vec^arding possible jury bias is the selection 'of a 
sample from a laj-gex base i)opulation. Tliis problem is cormon to many other situations. For 
instance, suppose a ix)lice force is 32% black, while the total labor force of the ccrrau^ity 
ie 59* black. Or ttiere may have beeji 130 infant deaths in the previous 12 months, of which 
52 were minority babies, uhile minority babies made up only 15'' of all births.^ In each 
case, a statistician can state 'that the disparity is too cjreat to have occurred by chance;, 
something else must be involved. 



Table I. Voting Age .Poi;:ulation (VAP) and Nteste r_Jur>J[.i£t j]4TL)^^ County. 
^ . ' VAP ■ MJI-j 



Young adults (18-24) , 8,949; 47% 



Older adults (25 and over) 10,126; 53 9 



19,075; 100% 



108; 20% 
432; 80% 
540; 100% 
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Ihe statistical test for analyzing whether a sample proportion is significantly 
different fraT\ that 6f the population is the .t test for the difference of tvjo proportions; 
its formula is: ' . . * 



t » 



% yo«ng in VAP - J young on MJL 

'—4^ 



(% young in VAP) (% older m VAP) 
tx)tal number on MJL 



All. txsrcentaqes are. - to -t^e- -expressed -as dec^^^ 



.47 - .20 



27 



f- 



(.47) (.53) 



.021 



To see what this t value means, consult a t table, in the back of , any statistics text; this 
t value meatis aji MJL containing 20% or fe^ver yoiing adults would happen by chance far less 
than one tiine in 100,000. . ' s 

Let us take time to ui-derstand tliis formula and example more fully,- since it is basic 
to otlicr related tests, such as the t test for difference between two means? Note that the ' 
formula involves a difference d.lvided by a number, tlie latter exDress^ed in square root form. 
All t te^its share this characteristic. The difference is tlie population proportion (or 
mean) minus the observed sample proportion (or the obseJ:ved sample mean) . Subtracting 47% 
minus 20f leaves 27% or .27, but we do "not inmediately kncM if that difference is great or 
trivial. Cormon sense (or social Oieory) indicates tliat a jury conposed of 47% young adults 
(perhaps 6 of ]^) miql%t behave differently frcp a jury about 20% young (2 or 3 of 12) . So I 
tl-ie difference seeiis important. But wliat about statistical significance? Is the difference^ 
meaiiinqful st^atistically , or could it easily occur by chance? 

■ > 

As witli our coinflip e-xamples, the answer depends upon sample size (N) . 540 seems. to 
be a large N, so again the statistical conclusion (less than once in 100,000 by chance) 
parallels cx:!TTnon sen.se. But how did v« arrive at it? 

A sample will .not exactly mirror tiie populatior^. even if taken randomly, if the ixDpula- 
tion is 47% youtKj adult, a random sample .of 10 might include 5 younq adults, or 4 or 6, 
perhaps 7.. A sa'iple of IDO vvould include about 47 young adults, and alUiough 48 or 51 or 43 
persons might be yoLuig, it v.ould be unlikely to find 60 or 38 young adults in a r^nd^^m 
sample that large. If you took -repeated samples, their young adult proportions jvouid came 
out about 47%; u^e could create a distribution of those proix^rtions that would Icxjk like 
this: 



Figure 1. 




X 
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477 
^ 2% 



X 



43% 45% 47% 49% 51% 
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Ihis is the f2anDus "bell-shaped curve" or "nontol curve" and it indicates, lij^e conpon 
rfense, that 47% is a likely outccme of a sanple, 49% is fairly likely, and 20% (our 
observed outcome) is very unlikely I 

A normal curve has two key characteristics or parameters: mean "and standard deviation. 
Ttie distribution of sanple proportions will cluster alxxjt the population proportion., 47% in 
this easel Itie standard deviation tells how spread ^t the curve is; Figure 2 shews a 
curve with mean 47% but standard, deviation of 20%. The shaded porti^3n of the graph indi- 
cates the likelihood that our outcane of 20% young could have occurred by chance on? thts 
broader curve, and w6 see that that likelihood, though anall, is not • inconsequential ; per- 
.haps 8% of the area is shaded. This curve \^ould result incidentally, if our saimple size' 
were a Tnere 6. v ^ 



Figure 2, 




X = 47% 



4 7% 6 7%. 



100% 




T\^e stcuidard deviatioii of a [)rotJortion is ccmfxited by tlie dencminatorf.of the formula, 
so our t value actually tells !lO^^' far out frcm the mean proportion is our pbserved propor- 
tion, in staixiard deviatioi^s. Hie t table tlien tells hcM likely such a rAsult is, visually 
equivalent to die shaded area on Ficjure 2. Because our sanple was large, fits standard 
deviation was al:x3ut 2^ , shcwi in Ficjure 1, and tlie probabili-ty of ^obtainimg a representation 
of young adults of 20% or less is vajiishingly small, so tiiere is no ?hade(i area on that 
figure. TViiy statistician should conclude tl^t the selection was -not rand'^ but was instead 
influenced by age or "by scne characteristic itself associated witli age (sjich as having 
registered to vote several years earlier) . Age bias has been shown. MTT.' could nqt have 
been drawn ratKiomly from tlie pofxilation. Sane process or factor that is tuased against 
young adults had to be involved. 

Of course, t}^e aiialysis is not yet complete. We do not kncM w^aat the biasing factor 
was, a'lxl WG may never kjiow, for it may be simply a capricious clerk who throws out all names 
with university addresses in our college town. But- we must check out scrie prime )alterna~ 
tivG^. Tt may be claimed tliat the names were drawn frcm the list of registered v3<^s, for 
instance, arid tliat since students are transient, perhaps maintaining reg:.9tration ah«4-i^al 
residence in another locality, yoang adults don' t recjister l^x:allv. Altijough that may not 
excuse the resulting jury bias, it is 'quite a different process frcm a capricious clerk. So 
we obtain access to vgter registration cards to find birthdates arid calculate ages. We can 
do this for a randcm sample if it would j^e too arduous to skim all tlie cirds; if we do select 
a sample, -we must sliqhtly alter the formula (see Anderson *nd Zelditch/ 1968) . , Suppose we 
surveil all cards and learn that of 11,440 total, 4920 or 43f^are "youn^ 
•rermins between the MJL a:id the roll of re<Tistejred voters; c^CpHating 
again tliat chance could not have accounted for tlie fact of a 20% young 
registration list. 



Uses for this test are legion. For instance, analyze the 
ture readers, to see if the proportion of females in stories a 
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A disparity 
new t indicates 
JIj frcm a 43*^ youiiq 



Canpare the percentage of \vomen turned down for creditV/ith that- of men. What pn>- 



children's litera- 
that of the popu- 
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p^ion of units have plumbing problms in black- conpared to white-occupied public 



housing? 



J 



Our. Robertshaw (bounty example illustrates tfiat sane bias had to be involved. .The 
social scientist proceeds by considering haw probable the observed outccne would be if 
selection had been fair and irandon. If s/he finds that, probability extranely low, s/he 
coocludes . that an alternative hypothesis — selection directly influenced by age or by a 
characterisjiip itself tied to race — must be accepted. It is very hard to refute this 
testiinony, properly unders^xx)d. • 
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SELECTING A DEFENSIBLE SAMPLE 
AND USING THE T TEST FOR THE DIFFERENCE OF IWO MFANS 
IN MUNICIPAL SERVICES DISCRIMINATION CASES ' 



y 



Mojt t^ple who aren'tOx:ial scientists put too much credence in large sanples. 
Researdh based on large sanples, such as Equality of Educational Opportunity (the "Coleman » 
Report"), is accorded ui-due praise aid importance; when laypeople (and sane social 
scientists) do their c^vn research, they tend to choose too large a sample. Students of 
sampling kiicM that the famous survey fiascos of the past were based- on samples that were too 
large, npt too small. For example^ w^ien the Litf^ary Digest predicted in 1936 that FDR 
WDuld lose, the prediction was based on a sample ~of mo^e than 50,000 persons; C^llup's pre- 
diction of Dewey over l^ruman, leading to the famous photograph of a grinning Truman holding 

Chicago Tribune front page headline heralding Dewey's victory, was l^sed on many more 
respoixlejits tlian his more carefully selected sam^^les of recent yecirs. 

How can a sample be too large? if it is not randan (or if its nonrarxJomness is not 
understood and inteix^ed or ccmpensated for by the social scientist) , then its size is no 
guarantee of 4^uality and may even mitigate against equality. 

How large should a sample be? Ttiat deperrls ufXDn tliree factors: 

—cost (iiicluding such nonmDnetary considerations as time, [Personnel availal^le, ai^ 
bother to res{.x)ndents , if a survey is involved). 

— plans ^for data analysis. 



— tJ-ie need for representativeness and defansibility . 



. Cost, broadly construed, is a greater problem than soiTetijnes appears. Many research 
projects have lacked effectiveness because a disproportionate 'amount of time and energy was 
spent on data gathering, owing to an ov^ly large sample. 'Hie research process includes ' 
most of ti^se steps (and scmetinies other^) : consulting with the attorney (s) and client (s), 
deciding upon a research design, developing a questionnaire (if a survey is the appropriate 
method), pre- testing it, then selecting a sample, interviewina its members, re-visiting 
those absent, entering the data into the carputer, conpleting a run, locating errors in the 
data, correcting them, corpleting a second run, analyzing the results, interpreting them, 
creating effective ways to present the data, and consultinQ again with the attorney (s) and 
client (s), ndt only at the end but throughout the process. There are far too many other ' ' 
steps to allow the interviewing, re-visiting, and data-entry steps to dcminate the enter- 
prise, which they will do if the sample is large. . ' 



As a rule of thumbs a sample size nimbering 30 ("N" =30) provides stable statistics 
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and allows for percfintaging. Sup{.jb$e, for instance, thfet ,a ccrr^3any claiins to have no data 
on tlie race of persons it has rejected for ei^ployment, but has name/address/phone numbers" 
for U^enu Suppose fur tlier that the conpany is located in a county with', a 35% black work- 
force, wtiile its^rployees are only 8% black. It would be tedious to learn the racial 
identities of al5fl.818 'd.isappointed job-seekers of the past 24 months at the factory, but if 
in a sami^le of. 30, chosen' at random, 10 are black, it indicates that the proportion,. 33% 
black, is not. much different fron the vsorkforce in the county but is markedly different frdn 
the workforce at the plant. Ttiejrefore, even so small a sample shows that lack of applica- 
tions is unlikely to be' the problen; seme ^^rra of rejection after they apply is^differen- 
tially affectir:Q black applicants! 

Hiis need for an N of 30 applies, to subsets of the'^^ample if these are to be analyzed 
sei-^ate] y ; For -insfeaix:e|- to- continue the -above-example, -if -we -wished -to.- conpare... qualifica- 
tions or test scores of white versus black applicants, tlien vfe need 30 in e^ch group, or 60, 
and if blacks make up 33^ of the jx^pulation of applicants,* to. obtain 30 blacks in a randan 
sample of applicants recjuires an N of 90. NV>re ccnple.x internal coiparisons may be re- 
c|ULrted, n(-x:essitatJng still larger samples. For instance, it^ay be claimed that a city is 
rat prov.idinc} its newer black subdivisions with street paving equal to that provided white 
su).TdivisiQns. Seme older residential areas of the city may have been built for whites fc^t 
are now in}iai.^ited by blacks; it is not claim^ tJiat those areas are; afflicted by mrrc^*; or 
poorly pav(-xJ street*^. Accordingly, we are now in a four-cell research design: 





\\tiite 


black 




older areas (to be ignored 
reqarding tiiis Vciriable). 
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75% 


nevv^er areas 






25% 
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.. 70% 


30%" 





"newer," then 



If the city is 70% vshite and if one- fourth of its streets are categori zable as nt^i. , 
to have 30 city blocks in tlie "black newer" cell requires a total ^ample of 400 blocks. Of 
course, there are also acceptable ways to oversample a particular category deliberately so 
that fewer than 400 blocks will nonetheless yield 30 "neWer black" , blocks. 

Gallup and. other national pollsters predict the bejhavior of* the American electorate 
frcm samples of 1600 people, or .0007% of the nation's population! Ihis small sample is 
rrore accurate than earlier larger ones because elements of nonrandcmness in earlier samples 
have been carefully eliminated or reduced, jgonetheless, the public tends to believe that 
"more is more," and since judges are members of that public, a study of street paving based 
upon 30 white and 30 black blocks in a city of 300p>00 "would probably not be convincing, even 
if statistically sound. iVie sample neglects ther^tire X neighborfhood , it might be charged. 
So to be convincing, a sample needs to be representative ~ large enough, in this instance, 
to include blocks frcm each major part of town. Finally, it needs to be defensible. The 
defense will partly be statistical, along lines already discussed, but sample size must 
ultimately be a strategic decision. An instance of sampling in a municipal services in- 
vestigation I conducted provides seme pointerif on sample size and on hc^ to take a sample 
properly. , 



Hie task was to study the 



municipal services of a metropolitan area nuch larger than 

2^- ■ 
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^w\43?1''^ik8l5tK'c2' T^T^' r'"'^' discrimination caae of Hawkins 
S^v«1 ,» ' The entire tcwn of Shaw (pop. c. 2500) couiafB? 

' °y3er to decide what N v^uld be strateaic, uorking with Dr Mickev K riamm> t 

n™S^ of °" corrected map evejry block received a unique number- the 

t"^w^ ch'Sis Ae'^^sS^s^'^^r^^" ' "^'^ alv.ys'^ela^rS'a'^pula- 

decidtri to take ^ saS^»^ - 

sUde^ a'^s^SnL'X'ta^L'S'uri^^waT-lScar t:n'f" "^' 'S "^"^i^ 

&^^d^t^;r?nrs.Sn,".°^ ^° ^^^^^ -^^^-"^^ '^^-^^ s?^^s!dir^ 

a, in'^? ""^^ ^''^ ^ randfmly. "Randcn," is a WDrd^ften terxJled about 

tl^L of ^ ''f^^^ °^ undergraduate? at the Student Union." Such^a sS^!e if^' 

of teina i-.SSrf ?M^f ' " '^''J ^^""-^ "'^ "^^^ powlation has a., ecpal chano 

ra™Sr<= 'J;.^" ' , ^'"^'^'''^ '^'^ '^^l =hance of being at the Student Union- 

ocmnuters, for one, may be undersanpled. ) A simple randan sainj.le is correctly taken T 
assignir,g each member of the f«pjlation a uni,,ue n.imber and usin^a Snd^^q?ts^ 

table, available xn the haclj of mnst statistics texts.* A raixJon san^le S cracial Scai 
It can be assumed to resentole the total population in all respects Ihereforrif a 
tionship IS unearthed between race and u.ipaved sti-eets, „o onrSuid ^?St?ve] y c?aitn-that 

ctd^^ch Z'^r'TftJ^T''" bl,x.ks, for b.stance, because a rU^'l^le lS^TZ 
cluae ricn and poor white blocks m proportion to t}\e population. 

ing .|s^|al^^^^^^ 

^g^p^StSnrgrb^- -^^^^^^^^ 

analyzed and had pretested thar, for clarity and brevity. ^ ccrt«ter 

ccm^Titytlt 29'?^f- i^'f"^""' ^^^'^t width in the black 

^-^iiiiui^iicy was ciDout 29 feet; m w^ite areas it was 41. 

tifr3L£^l™^^^ 
^.pr^g^^- bi^g^"ffL-:™^^^^^^ -tit"? . 

provide a substantial increment in property values for white hcr«^ers. 

diffeJlnc'^"of^L"^:'^""'=^"' ^^^PP^P^^^e statistical test is the t test for'.the' ^ 



THere are other appropriate ways to sample, including "proportional randan," "disproportion- 
al randan" (deliberate oversampling of a part of the pop^laUon) , and Ha^^t" sS^U™^ 
Of than relate back to sample pandon sampling for their basic ju^tificatSn (seTSS' ' 
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the msan. (average) whita atioaet 
width. 

the' msap black street 'width. 

the standard deviation of the! ^ 
difference between the mearttf. ' 



Like other t formalas, we see a differ~ence divided by a standard deviation. ^H^J^^ 
has not already encountered . t te^. s/he should refer at this point the ihtroduc;;^ 
discussion in "The T Test for th6 Difference-of TVo Proport.ions/'' above. ) Ihe standard 
deviation" of "the"dif fer^ei-of two iT»aris "m!^t/t6gicanr . " 

deviation of a single mean. Each mean v^ld vary- (if a different sample were tak«i) , so. 
their 'difference could var ympre . The formla fojf ;^is . standard deviation reflects this: 





"The standard <aeviation of , the white mean str^t width, in turn, .^i^l ^^J-.^f 
saniple N is l^e and will be small wheh thfe standard deviation of the Var,iable itself 
(street width) is small, and its formula reflects this: 



3 



- 1 



\ . 



w 



Ttie easiest way to cqjne to tenr^s with these foftnulas is by working through a smaU example ; 
S tSn Si^'^the Xilations "in the fobn of actable makes thera easier. In pract^ce^f 
Surse, the calculation would he done by a^conputei^, but there is no substitute for under^ 
standing once how it is done. 

Table I shows a small s^le of four blat^k and six white streets. All we begin wittr 
are the street widths ; we calculate the mean; we subtract each width fron the inean, ^record- 
Tnl on!y Sfabsolute (unsigned) value of the difference. Then we square those differences 
and add them up. Substituting in our formilas :' 



63 



= 3.24 



w 



3.24 



= 1.45 



= / 



942 



15.3 



= 15.3 



ERIC 



26 



26. 



aaaringhouTO f of Civil MgifitB Rwearch 



3 



2.1 + 78.0 



8,95 



t - V 



41.1 - 29.0 



8.95 



1.35 



hi ^^"^ find, that t - .1.3 is not significant. In everyday language, to 

be less than the v;hite mean by 1.3 standard deviations, as the black mean Is! could ha^ 

^^^tf'^'S'' ^^^^ the blackAhite di??Senc^ 

substantial, the sample was too small fot it to achieve statistical significance Ala^ 
sample would surely be highly significant. ymrxcance. a larger 

-l ^e-l ,. - Black- and White -Streets - i^^ . 
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X = 247 ^ 
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63 

41.1 feet. 




= = 29 
4 


. 0 feet. 



conf.-JS^j'h f ^^^^^J.hi^ ^ to be significant, then the expert can say with 

confidenc^that chance did not account for it. Race or sonething aligned with it is almost 
tSns"^ difference observ^a. Like the t test fo? <lif^SLTe%"U%^T~ 

tions, this test has many applications, it is usually appropriate wherever the variable^ (in 
Srs^l!' '^"'v^l^l ^ trically - tSat is, on a.n^ingf" ^l-"" 

,cal scale. This holds true for street width, anything measurable in dollars, time units I 
^h^as years of education or days of sick leave) > and ma«y other itaiis of social impor- 
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USING THE INDEX OP DISSIMHARIIY TO DETEPMINE 
TOE EXTOW CF SCHOOL OR RESIpENTIAL SEGREGATION 



At one tiit» HEW oonsidered a minority child segregated who attended! a school in which 
that minority was in the majority. "Proportion of minority stvxients in majority-minority 
schools" then became a rule of thumb to ccmpare districts for degree of school segregation. 
How simplistic! Any school system that was more than 50% black and was totally desegre- 
gated, so that each of its schools was identical in racial ratio, would by that rule appear 
to be ccr/Ipletely segregated 1* 

~ —Social "seientists- have^developed - afe~least- half ~ a -doz©n-more~scphisticated.-indIcea_tD 

measure .extent to which a carminity' s schools or neighborhoods are racially segregated. 
Each has validity for sane purpose, but perhaps the most popular and one of the easiest to 
ccmpute is the "Taeuber Index" (Taeuber and Taeuber, 1955, 195-245; but cf . Becker, 1978) . 
It has the advantage of being unaffected by the overall proportion of minorities in the 
area. If a city is 10% black but clusters all its black pupils in two 45* black 
schools, the Taeuber Index will pick this up; some measures would 'not. Hence the Taeuber 
Index allows canparison of different districts and of a^single district across different 
time periods. 

Its uses in civil rights cases are manifold. Suppose you /are suing a school district 
al^leging enployment discrimination. It would be useful to shc^v that the district also 
operates its elonentary schools in a segregative manner, to show that a pattern of racism or 
insensitivity exists and to indicate that prior anployment discrimination has had unfortu- 
nate effects upon current institutional practices. The^ete Index offers a quick way to 
assess the amount of segregation eunong elementary pupils. ; r 

The analyst neec^ the number of black pupils and wl'ute pupils at each school ^ (A 
decision must be mad?<:egarding others: Asian if^iiericans , Hispanics , Native Americans. One 
way is to leave -them out, doing only blacks and#whites , and then do the "third", ^roup 
against whites, leaving out blacks.) D, the Taeuber Index or Index bf Dissimilarity, is 
'then fourtfl By the following formula: 

D = ^ (B./B - W.'A^) , for all schools where the term in the 

^ parentheses is positive. ^ 

This fonmla is not at all forbidding. B. means the number of black children at the first 
school; to divide it by B, the total number of black children in the district, yields the 
proportion of the district's black kids at the first school. If this fraction is larger 
than the proportion of the district's white children at that school, shown by the second 
fraction, W, , then the result for the first school will be positive and becomes a ccmponent 

IT • ■ 

of D. Then on to school #2, and so forth. Table I shavs the entire process for a district 
with five elementary schools. These schools are rather segregated, by visual inspection of 
their enrollments, and the Taeuber Index does not disappoint, cordng out a high 82,7. Ihe 
Index is not on^y easy to corpute but also has a quickly graspable meaning: it represents 
the proportion of minority students who would have to be transferred to majority schools m 



♦Rsaders will recognize that a heavily black but itself desegreg?»ted system surroundo^ by 
white systems is still segregated in the larger metropolitan context. 
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S^ete, N. J,, P^io Schoo^? Analysia for Rko^l Segregation.- 
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D = .827 or. 


as it is usually expressed. 


82.7 on a seal-? 


from 0' 


to 100. 







order to obtain perfect desegregation, an Index of O. (iViis is not an efficient means to 
desegregate and is not proposed; any efficient means would involve two-way transfers, so 
that majority students were, also being moved to previously minority schools; in that event, 
the proportion of all students who would have to be moved^would be much less.) 

So we hav^here clear evidence of school segregation. Taeuber Index results can then 
be ccrpared to results for other cities or for the region to give meaning to words like 
"highly" segregated. Most school systejT\s in the Southeast now have Taeuber Indices of 
b-tween 7 and 25; indices are somewhat higher in other parts of the country, particularly in 
large cities (Taeuber and Wilson, 1979) . 

Housing is more segregated than schooling in America, particularly in tlie Southeast. 
Taeuber and Taeuber (1965) gives residential segregation indices for more than 200 i^^merican 
cities, with an update available for 1970 Census data (Sorenson, 1975). Cities range from 
about 60 to 98, with a m^ian of about 88, and are so highly segregated that no city can be 
much higher than the median! Therefore it would be hard to single out a particular 
set of housing projects as particularly segregated canpared to the nation, but it would be 
easy to demonstrate that those projects were highly segregated in the abstract or conpared 
to desegregated parts of the city. ' 

While on th^ subjects of housing and school segregation, a caution: It has been 
clauT>ed that most rorwaining school segregation in America. merely results fron housing segre- 
gation in a one-way relationship. However, a m^re sophisticated analysis indicates that tl-ie 
relationship between school segregation and residential segregation is jrecipracal, vith 
segregated schools helping maintain segregftied neighborhoods as well as the reverse (Cf 38 
Social Scientists, 1979) . 

Itie Index of Dissimilarity can also be used for many other tasks. Like the Lorenz 
Curve and its Gini Index, it can be used to measure incorve inequality, instead of Bi 
representing the number of black pupils, li would represent the amount. of incone held by the 
lowest income category and v^ould be divided by all incone in the population under study, or 
I. D vrould again vary frcm 0 to 1 and would represent the percentage of all incane that 
would have to change hands for inccme equality to prevail. For standards of conpar ison , D 
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for income is about 40 for the United States. A higher D can be useful for shewing that 
the differences among ranks in an industry or university are important and connote 
considerable income inequality, or for shewing that a Black Belt county is marked by unusual 
income i|pquality; indicative Of a continuing legacy 9f discrijnination. 



THE RUNS TEST FOR DETERMINING IF MINORITIES ARE BEING CLUSTERED 
^ WITHIN A DORMITORY OR HOUSING PROJECT 



A college that is leery of "inflicting" minority students upon its majority under- 
graduates nviy know better than to keep minorities out oC its dormitories altogether or 
segregate them into one dorm, but may, nonetheless group or cluster them within certain rooms 
or sections inside its dorms. To the degree that majority and minority stixlents are aware 
of this practice, it is stigmatizing tov/ard the minority student, and to the degree that 
minority students are restricted in their choice of rocms; it is discriminatory tc^^ard them. 

Similarly; A housing project ma^ confine minority families largely to certain buildings 
or areas, preserving the feiycade of an integrated policy while maintaining de facto segrega- 
tion • * 

Of course, clusteriing cexn occur by chance. There is no reason to assume that every 
dormitory floor \\Ould contain the same number of minority students, or that minorities would 
in every case be assigned majority rocnmates. Voluntary choice is also a factor in roormate 
choice, particularly in post- freshman years. Although there often isn't a great rauige of 
selections available when one rises to the top of the public housing list, chance and choice 
play roles there too. 

A statistical te.^t exists to tell whethejr a d^iyen sequence of residences shows unusual 
clustering or could have occurred by chance. (To nHe out voluntary choice vould require 
seme on-site investigation.) It is the One-Sample Runs Test. 

Suppose a coin were tossed 10 times and the following sequence of heads' and tails 
occurred: H H H H H T T T T T. This is akin to a housing project with minorities in one 
wing, whites in the other. A "run" is a series of identical occurrences; here only two runs 
occurred 1 Ihis would seem to be too few for a fair coin or a fair tossing procedure. Non- 
chance, clustering seems to be involved. 'And the Runs Test Table frcm'Siegel (1956, 252) 
indicates tliat statistical inference again parallels comron sense: the chance of getting 
only two or fewer runs when intermixing five items of each type is less them 5 in 100 (5% 
significance level) . 

Siegel (1956, 52-58) instructs how this simple test is performed. I used it to d^er- 
mine if Chinese- American students were clustering at Mississippi State University and the ♦ 
University of Mississippi. (They were, but choice was at least partly involved.) The runs 
test can be used , wherever small-scale segregation is suspected, such as when it is claimed 
that: 

— a teacher assigns jsftost minority students to seats in the back of the room. 

— a history text treats women, but only in special "wcmen's boxes," not integrated in 
with the sweep of American history. 
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— a newspaper prints atori^^ and photos of black weddings > but only once a v^eek, 
clustered together on a page b/ themselves. 

All of these examples are based on fAct, incidentally; each indicates the stigma that is 
connoted by segregation; each also ind^a tea a potential application for this e«sy-to~u8« 
technique. , 

' mmUIMHIimi EfflBBBBBBpBB 



USING Cm^ELATION, CVERLAPPING PERCEOTAGES, REGRESSICW, AND CENSUS DATA 
TO""ANALYZE"EIECTION "RETORNS" FOR RACTAL"B]jOC",Vari:NG 



Introduction 

— . . . .. ■ - I r > 

Because election rulee and districts dwre typically drawn up by persons in power, and 
because those persons are usually white, those rules and districts are often biased against 
minorities. For instance, blacks in Shell County, Arkansas (not the true county or state), 
cannot elect any member of the, county board of supervisors. The county , is 66?, black (1970 
Census) , but" as will be seen', that does not translate into anything like a voting majority. 
If there were elections by fairly-drawn districts, blacks would likely elect at least two of 
. the five supervisory, allowing them scrie representation in county decision-making. In 1970, 
redistricting was ordered, but the supervisors instead switched to at-large -elections. The 
white" electorate, which constitutes an effective voting majority, elects all five. 

If wSltes frequently voted for black candidates, then the lack of a black countywide 
voting majority would not deter black political c«mdidacies. But if whites bloc vote for 
white candidates, then in conjunction with data shewing the,Voting Age Population (VAP) in • 
the black emd wiiite poixilations, a social scientist can ' prove . that blacks are effectively 
shut out from the political process in the absence of redistricting. 

• ' This paper will show how to 'construct that proof. *In so doing, it introduces three 
major ways to test for association between tv^ variables: eorrelation, werlapping percen- 
tages, and regression. These methods ccmplement each other and demonstrate clearly whether^ 
there is an important association between the two variables. In this case, all three me- 
thods should be used to tell whether racial bloc-voting exists — whether there is an 
association between proportion white in the electorate and proportion of votes for the white 
candidate (s) . . 

Data Sources . . 

TO discover whether two variables are associated, it is necessary to have a measure of 
the independent variable (the variable that may "cause" or influence the other variable) and 
tl-ie dependent variable (the variable that is "caused") . In the analysis for racial bloc , 
voting, the dependent variable (votes for black and white candidates by precinct) is easy to 
" obtain from newspaper reports or formally filed election returns. The best measure of the 
independent variable is actual turnout at the polls, by race, by precinct. Next best is the . 
registration rqll by race by precinct, as of the time of the election, recently purged. If 
neither of . these is available, then VAP data by race frcm the United States Census can be 
used. When using a poor data source for the independent^ variable, such as ♦unpurged regis- 
tration lists, it is almost impossibly that the problems with the data would be patterned in 
such a way as to create a spuriously great correlation between race'o^ VQ,ter and outcome. 
Therefore the expert who finds strong evidence of bloc voting even using inferior data 
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shouir. be able to tell the court that the results wDuld doubtless be yet stranger. if better 
data were available. This is a general principle. 

Correlation Analysis . ' • - 

When cx)nfronting tvro sets of parametric data that may be associated, such as propor- 
tion black in stixient bodies and number of hours of advanced study by faculties, the first 
analysis that the social scientist should do is a correlation, to see if the two variables 
are associated. It sunmarizes the strength of the relationship between variables with 
single* numbc^r, r, and indicates the direction of the relationship with a plus or a minus 
sign. (A ncKiatTve ihdicates an inverse relationship, such as the whiter the precinct, the . 
inore votes for the black candidate.) If only a dozen precincts are being analyzed, it is . 
possib le to use a ha nd c a lculato r; otherwise a corputer is necess ary (see Nie, et al., 
1975). FicTure 1, a scattergram, Is a graphic illustration of this cinalysi^. 



rigure L Ecological Regression Line « 




<v 0 % ^ 
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Each point represents a precinct witli ti^e % of voters who axe white and the % of votes fo^r 
the white candidate serving as the coordinates of the point. This particular scattergram 
sho^H a strong positive correlation'^between the % of white voters and % of votes for the 
white canc^idate. Tlie line is the "best fit line" or "least squares line" and is a way to 
suiTmarize thp detail arid approximate the pattern* of the points. The closer the pointe fall 
to line, ti^e stronger the correlation. 

The coefficient of correlation, r, tells how close the points are to the line; it can 
vary in size frcni 0 to 1.0. When r^O, there is no relationship between the two variables; 
points on tJu^ scattergram form a cToud, -When r^l.O, the relationship is perfect: the 
points form a line. Ih sociology a*good r is in the neighborhood of .5 to .7. In voting 
cases r tyi.)ically is .8 to .995, astoundingly high. Even more useful than £ is r^, which 

votes reqeivcxi by the white candidate (s) varies from 6% to 98% in Figure 1; if r^ is .8^ we 
can attribute 80% of that variation solely to race. 

The problem witi'i correlation is thajt r or do not tell which group, white or black, 
is doing the bloc voting and whetlier they are bToc voting for their own race. The only 
•assertion tliat can validly be made is that a wtiiter precinct will produce a greater propor- 
tion of "votes for the white candidate, 'lb go' beyond this, to state "whites 5ire voting 
white," is to ccrrmit tl^e "ecological fallacy" of irii^xiting to 'individuals a relationship 
fouixl to exist among groups. Overlapping {.x?rcentages analysis and ecolocjical rocTression 
avoid this fallacy. 

Overlapp;L ng Percentages 7\nalysis . ^ 

correlation can show us that c7raiJps hicjh in one characteristic (e.q., % \;hite) are 
likely to be high in another (e.g., votes for white candidates). Overlappinq [XDrcentages 
analysis allows us to determine whether the individual cases within those groups that \^3^Je 
U^e given characteristic (e.g., whiteness) rrvinifest the expected characteristic ift U^eir * 
dependent variable (e.g. ^ voting white) . CX^erlapping percentaaes allow us to determine liow 
whites and blacks actually voted in overvvhelminaly white or black precincts using simple 
aritlTmetic. In a heavily white district we start with the assumption that all blacks who 
voted did so for white candidates (maxunum racial crossover).. We can then compute tl^e 
minimum amount of wt^ite bloc voting that must have occurred. For example, in a 95% white 
precinct with one hundred voters the white candidate receives 93 votes and the black cahdi- 
'date 7 votes. Assume that all five blacks voted for the uhite candidate and subtract that 
from tl^e 93 votes for the white candidate. That leaves 88 votes that had to ccme from 
white voters and ir^ans that 92.6% of the whites '^8/95) had to have voted white. FX^en 
assuming ma5y|^^J||§gible racial crossover, the pro^XDrtion of wi^.ites voting white is still 
very hiqh. 

The problems!\ith this method jare that it qives us only the minijiium amoui^t of racial 
bloc voting^ it is useflul for only one precinct at a time, and it can be calculated only for 
overwhelmingly (mDre tlian .90%) ui^iracial precincts. Its utility goes beyond votinn issues^ 
hiowever. For instance/ if you know the proportion of applicants frcm each collecie winning 
fellowships for graduate study in a statewide carpet ition, you can use overlapping percen- 
tages to s€?e if fences or males or blacks or whites were particularly advantaged (so long 
as overwhelmingly }misexual or uniiracial instit|ations were in tl^e^ saiTple) . And because it 
is so simple, it is effective in the courtrocmt * 

Ecol ogical Regression . 

Ecological regression provides a better estimate of racial bloc voting or other poten- 
tial associations between two variables • It can be based on the entire dataset and can be 
coqputed without an; overwhelmingly uniracial precinct. It works with the *'best fit line" of 
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. Figure 1, which approximates t±ie relationship between the race of the voter and the outociT« 
of the election. This line is projected to the point where there are 0%. white voters, 
which is where the line crosses the "y" axis. Point "A" is the point at which there are 0% 
white voters. The % of votes for the white candidate at this point, 5%, must have cone 
fron black voters, since there are no white voters to produce then. By locating the point 
where there are 100% white voters, "B", \^ can find the percentage of whites ^who voted for 
the«v^ite candidate. This figure, about 100%, shows that whites are bloc voting white. 

It is also possible to put confidence int;ervals around the percentages that W8 obtain 
fron ecoloqical regression. This means that we can draw a band on ^either side of the re- 
gression line and assert that we are 99% sure that the actual line falls within that band. 
We can ajso {.perform a significance test to show how likely it is that a certain association 

. J^'.as.i^rQduced^ b^ In_..conjmction witJ^ 

result is a Kx:werful statcsnent of the effect of one variable -upon the other. Additional 
refincnients, not ugfcilly needed in vt:>tinq analyses, include multiple correlation/regression 
(lookinq|at the enSct of t^^o or more variables at once on a deixsndent variable) and par- 
tial correlation/recTression (lookinq at a variable's effect on another while holding a 
third variable constant) . 

Use of Con^^us Data . 

'cxir initial task in voting cases was to desnonstrate* the association — to shcM t]^at 
racial blcx? vt5tinq exists — because if whites are votinq for blacks and blacks for whites, 
then maneuvers of white officials tliat dilute the black vote and thus decrease the likeli- 
hood of black victories will be beside the point, since black candidates can be elected by 
' white votes. The ne^ct step is to stiow wliy white elected officials are not likely to 
represent the needs of tlie black ccTimunity and then to explain why the black pofxilation 
majority (66% in our example), even given white bloc voting, cannot simply elect its own 
candidates countywide. 

Ntore generally, our initial task in doing correlation/regression a^^alysis is to 
establish an association between two variables; perhaps sorie alternative ex^jlanations can be 
discarded through partialling and controlling with tliird variables. At this point, socio- 
econcinic data on the tw:^ or nr)re qroups can help ex^^lain why the association between the 



Table 1. Socic^oncruc Status by I^ce, Shell County (1980 Census). 



WHITES 



BLACKS 



Edu ca t ion 
.MeHlan "Education 
Illiteracy & senu - 1 i teracy 



10.4 yrs . 
4.1% 



7.0 yrs . 
27.3 % , 



Occupation 
White Collar 



60.2 ». 
39.8 % 
2.9% 



18.0 % 
82.0 % 
7.2 



Blue Col]?^r 
'Unemplgyed 



Income 

Median Income 

% below the poverty line 



$9782 
7.3 %' 



$3794 
49.0 % 



Housing 

% with more than' 1 • person/room 6.6 % 
% families renting 24.8 % 
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variables exists and can show how tii&t association relates to the overall situation of the 
disadvantaged group. Census data aire tJie most readily available resource and include in- 
formation on a wide range of potentially relevant topics, from plurrfcing fixtures to infant 
mortality. This section offers an exanple of its ixse. * 

In Southern ccmminities , the median education for whites is t]^^5ically much higher than 
for blacks. Most whites have at least scrie high school education, but most blacks do not. 
Whites ar^l more likely to be em{3loyed in white collar jC)bs; this, in turn, affects their 
inccine "level, which is more than twice as high for whites. The- physical circumstances of 
the black ccmnunity are also inferior. Often most whites are -hcrneowners while mDst blacks 
rent. As renters blacks are unable to get their municif)al cTovemments to improve services 
because they- lack the clout of direct taxpayers. These differences mean tJiat blacks are 
likely to have different political goals. Tlie black community is more likely to support 
public -hous ing and" rent" subs id ies 7 " whereas" fewer " whTte.T would" be" eligible 

Blacks, a<i renters, wuld be more interested in enforcement of" inspection codes to deal with 
suh)standard howsincf than white landlords who would have to comply. 

The lower socioeconanic status of blacks in addition to shaping their goals also 
affects their ai3ility to attain then, r^nerallyp^' «ince blacks are more likely to be working 
class, thoy are less able to take timo off to re<jister and to vote. The lower med:jjan 

r'i'-n.ire 2. Age and Sex V\)pulation Pyramid For Shell County. 



over 75 




2 4 « 

Blacks, % total population 
' f ^'j'-ale male 




Whites, % total population 



female 



male 
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inccrie of <t^e black carfnunit;y means less money available bo Gontribute to political cam- 
{.vticms mdless to spend on Uie mcidia. Their limited opportunities for education and 
erployment «lso encourage young' blacks to leave the area. I'b.e results are sho^vn in the age 
and sex tx)pulation p^oramid, P^ic^ure 2.' Tlie 20-24 yr. group shc^srs a marked decrease for the 
black population/ less among the whites ("A" on both pyramids) . This means that the voting 
age population (VAP) will be a smaller % of their population for blacks than for whites, 
decreasing their political strength, and that tlie black VAP, relative to the white, has 
dropi-XKi further since the date of Census enumeration. ; 

The olcKTtion practices Uiat were at issue in tlie lawsuit — in our case, at-large 
deletions rather tlmn election by districbs ~ are the subtle contemporary counterparts to 
tlio old |x)ll tcix and " interi;:)ret tiie constitution" rec^uirements. In conjunction with the age 

and tno nc.ir-total white bloc voting, tJiese election practices seriously hinder black poli- 
tical i.virticif)atif)n. This conclusion is the overall point of tl^ie exi^t testijTony. In the 
general case, using census data (or otter data, where available) can provide a context for 
tliG a<>scx,:iabion found tiirough c<;:)rrGlat ion/recTression, so that the court will understand not 
only tJiat the c^sscx^iation is significant:*, but what Its imfx^rtance is in the day-to-^ay 
functioninq of tb.e j^ocial structure. 
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Alvarez, et al_. {]')!')) Discrimination in Organizations . San Francisco: Jossey-Eiass. 
Sanif)le researches by social scientists studying discrimination in prcmotion, recruitment, 
and dcc-;ision-nvikin(j. 

Andersc^n, T. and Zolditch, M. (1968) A Basic Course "in Statistics. New York: Holt. Con- 
,cise- clear chapters. 

Beere, C. (1979) V'fc>i^n-and Wcmen's Issues: A Handbook of Te sts and Measures. San Francis- 
co: Jossey-Bass. Of obvious relevance to fx)ssible sex discrimination cases (employment, 
curriculum, student admission, etc.); contains dozens of research instruments for measuring 
sex role [oreference, dec^rec of work orientation, whiol^i jobs are perceived to be open to 
wonien, attitudes toward sex discrimination, nale reactions to female ccmpetence, and many 
other topics. Tliese instruments micjht carry more weight tlian a newly-devised cjuestion- 
naire. . ^ 

Becker, U. (1978) "The Measurement of 'Secjregation, ". ERIC Document #ED171-825. Criticjues 
the Taeuloor Index of Dissimilarity. 

Cohen, J. and P. (1975) Applied Multiple Regression/Correlation Analysis for t^he Behavioral 
Sciences. New York: Wiley. For a person needing more information than supplied- in 
general statistics texts, this book offers a thorough presentation and argues that 
regression/correlation can be applied much more widely than it has been. Substantially rrore 
difficult than Loether/McTavish or Anderson/Zelditch. 

Deutscher, I. (1973) What We Say/What We Do . Glenview: kxDtt, Foresman. To the social 
scientist,, this book offers a sophisticated discussion of the' pitfalls of relying on survey^ 
;iata. To the lawyer, the book suggests tough questions to put to survey researchers r^ard- 
^"Ij^he adequa^ of their research designs and would therefore be useful in preparing for 
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crossrexamination of one's cwn or am opposing expert witness. 

Fiedler, J. (1978) Field Research . San Rrancieco: Jossey-^Bass. 'Many (Although by no 
means all) social science inWstiqations of potential discrimination must] be on-site; this 
book suggests ways of managing field research^ particularly if the proje<i:t must be large- 
scale • 

4 

Finkelstein, M. (1966) ''l^e Application of Statistical Decision Theory to the Jury Discri- 
mination Cases/' Harvard Law Review, £0, 338-376. Argues for the usefulness of ijiferential 
statistics ("statistical decision theory" in his words) in various cases and explains 
clearly the test used. Since 1966, statistical, analysis has come to' play a much larger role 
in tlie courtroon, so seme of his pleading for it strikes today's reader as antique. . 



(1978) Quantitative Methods in Law . New York: Kree Press. The first chapter dis- 
cusses the increasing use of statistics in legal cases; other useful chapters cover jury 
discrimination, voting (regarding one man/one vote reapportionifient) , and "regression models 
in administrative proceedings." 

Freedman, D. , et al . (1978) Statistics . New York: Norton. Massive thorough reference work 
with good eirphasis on which test to use for which purpose. 
■ 

Hallock, M. (1977) "The Numbers (;ame ~ The Use and Misuse of Statistics in Civil Rights 
Litigation," Villanova Law Review , 23. #5, 5-34. . ^<xxi discussion of inferential statistics 

levels of significance, statistically and. judicially considered. Treats jury and an- 
prpyment discrimination, demographic data, regression, and chi-scjuare. 

i 

Hauser, P., ed. (1964) Handbook for Social Research in Urbai; Areas . Paris: UNESCO. A 
good introduction to doing research based on existing data (from th^xCensus and other 
sources) . The. question of unit of analysis is well-discussed. Probable data sources are 
described. A good introduction to dennocjraphic analysis is provided by chaj^ter 6* The book „ 
is a good starting reference for anyone involved with school desegration, ftrunicipal serviced ^ 
discrimination, or other research or litigation involving urban areas. 

Kooais, D. (1972) Statistics . New York: Wiley. Offers excellent step-by-step exercises to^ 
teach the use of seme statistical techniques, including frequency distributions, sampling, 
and difference between two means. 

Langbein, L. and Lichtman, A. (1978) Ecological Inferen ce. Beverly Hills: Sage. Like 
t)thers ii^ the Sage series, this booklet is hard going scmetiines, but it offers on authorita- 
tive and compact treatment of ecological regression, relevant to voting analyses and other 
areal topics. 

LCCRUL (no date) A Cormunity Guide to the Equalization of Municipal .Services . Washington: 
Lawyers' Conruttee for Civil Rights Under Law. How to conduct a ccrrmunity" survey to 
detemnine if street paving, parks, garbage collection, etc,, are provided on a nondiscrimi- 
natory basis. . ^ 

Lehmann, E. (1975) Nonpar ame tries . San Francisco: Holden-Day. This is an update of Siegel 
(q. V. ) and is thorough and \^seful, but does not haVe Sieqel's unique clarity and utility for 
the neophyte . . 

Loether, H. and McTavish, Dr (1974) E)escriptive Statistics for Sociologists . Inferential 
Statistics for Sociologists . Boston: ' Allyn^and Bacon. These books are a little, more 
difficult than- Anderson/zelditch but arSyrnore complete. Descriptive Statistics includes a 
useful, "how-to" section on graphic presentation* The clear delineation tetween descriptive 
^ and inferential statistics helps avoid conrhsiOTi* 
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Meyer, P. (1973) Pr^iaion jQurnalian . Blocrtington: Indiana University Press. This 
sympathetic account of a journalist's encounter with social science and statistics makes 
good reading for the person who needs to be able to use ideas frgm those fields but has 
been put off by then in the past. 

» 

^ller, D. (1977) Handbook of Reseeurch Design and Social Measurqnent . New York: McKay. 
^ ^ A occrpendium of books, scales, and other aspects of research design, helpfully arranged and 
annotated . 

Nie, N., et al. (1975) Statistical Package for the Socij^L Sciences , New York: McGraw-Hill. 
This manual supplies ocn^ter programs to calculate statistics ccnrtionly used in social 
sdience research. 

" ~ Payne ," s". (19 51)' The" Art "o A^ing Question^ . " Pf incetbh : " " Pf^iivSetm University PressT " " This" 
old book stays in print because it helps anyone making up a survey ensure that the questions 
are clear, the answers meaningful. 

Raj, D. (1972) The Design of Sample Surveys . New York: McGrav^Hill. Useful in addition to 
Sudman because it gives specific surveys in its later panes, with particularly helpful 
chapters on denographic and employment surveys. 

Reynolds, H. T. (1977) Analysis of Ncminal Data . Beverly Hills: Saae. Sophisticated but 
conpact presentation of chi-square and other ways to analyze nonpar apie trie variables. Many 
analyses, including chi-square, usually thought of as measures of association, really amount 
to significance tests (part of inferential statistics) ; seme useful but uncarmon true 
' measures of association are suggested as alternatives. 

Siegel, S. -(1956) Nonparametric Statistics . New York: McGra^^Hill. The classic source 
for many simple, yet Jx^werful, statistical tests, including the Sign Test, Chi-square, Runs 
Test, Wilcoxon Signod-Ranks Test, and Speaman Correlation Coefficient. It is also clearly 
written; each section concludes with a crystalline "sunrary of procedure." 

Slonim, M- (1966) SairolYng in a Nutshell . New York: Simon and Schuster. A good sijiple 
introduction to sampl ing . ^ 

Smith, H. (1975) Strat egies of Social Research . Englev^Dod Cliffs, N. J.: Prentice-Hall, 
In short readable chapters this book explains each part of .the research process frcm ethics 
to interpretation. Written for social scientists, but the lawyer or other nonscientist will 
not find the language difficult, only unfamiliar. 

Sorensen, A., et al. (1975) "Indexes of Racial Residential Segregation for 109 Cities in the 
United States, ^Sociological Focus , 8, 125-142. Provides current indices of residential 
segregation. . " . ' 

SJjdman, S. (1976) Applied Sampling . New York: Academic Press. A thorough treatment of* 
■ sampling, with full discussion of small-scale sampling and costs, hc^/ large the sample must 
' be, and different ways of taking it. . Written for social scientists. 

Taeuber, K. and A. (1965) Negroes in Cities . Chicago: Aldine.' Analyzes residential 
segregation;, proposes the Mex of Dissimilarity. 

Taeuber,. K. and Wilson, F. (1979) Project Report #1:' Analysis of Trends in- School Segrega- 
tion (draft). Madison: Institute lor Research on Poverty. Provides current ijxlices of 
school segregation. 

38 Social Scientists (1979) "School Desegregation and Residential Segregation," Transaction/ 
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Scyiety , 16 #5, 70-76, Discusses the ocnplex interrelationship between these two forms of 




UnderwDod, B. (1979) "Law and the Crystal Ball: Predicting Behavior with StaUstical 
Inference and Individuftlizod Jixi^twnt," Yale Law Journal , 88, 1408-48. -Discusses how to 
challenge selection systafns using predictive criteria, sucFTas aptitixie tests or personal 
characteristics used predictivaly, as happens in school admissions, credit risk evaluation, 
likelihood of recidivism, etc. 

Verba, S. and Nie, N. (1972) Participation in America . New York: Harper. Useful intixx3uo- 
tion to political science generalizations regarding voting behavior. 

W^,j:., etal. (1966) Unobtrusive Measures ^ Chicago: Rand_NfcNally. _Suggests_v«jy3 of 

getting data other than through surveys. The first chapter is marred by sociological jar- 
qpxx, but later chapters can spur the iinaginative mind to develop sources of data that aure 
particularly authoritative because they are "physical" rather than created through opinions 
voiced in interviews or questionnaires. 

Weeks, J. (1978) Pc^xilation . Belmont: Wadsworth. Provides a good basic understanding of 
demography. Part II explains the three basic population processes ~ fertility, nortality, 
and migration; Part ill explains the age and sex structure and the impact of the processes 
upon it. , Clearly laid out, but not a "hcv^-to" book and does not teach specific demDgraphic 
methods. 

Zelditch, -M. (1959) A Basic Course in Sociological Statistics. New York: Holt. Even' 



-n. KXMo^) A jjasic U3urse in sociological St5 
sinpler and clearer than Anderson and Zelditch ( q.v. ) . 



Bibliographic note: In addition to the \^orks listed above, three publisher's series are of 
particular inportance regarding applications of methodology and statistics. Many of the 
vorks in these series are on the "cutting edge" of the discipline, and scriG are written so 
as to be unintelligible to the average social scientist, let alone the average nonscientist, 
which restricts their usefulness. Nonetheless, potential social science experts should be 
aware of than: 

\ 

Quantitative /plications in the Social Sciences (series), Beverly Hills: Saqe. See 
also other Sage books in evaluation research, methodology, and statistics. 

Sociological Methodology (annual), San Francisco: Jossey-Bass. See also other 
Jossey-Bass books in "methodology and statistics. 

W>3^ books in methodology and statistics. New York: Wiley. 
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of the Center^ is a civil .rights lawyer who ha© used ' 
se\leral cases. As Staff Director of the U, S, Oomuission on 
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■(p^f^ICATIONS TO THE CLEARINGHOUSE 

The Spring, 1979/ issue, ''School and Residential Desegregation, continues to draw re- 
quests fron persons who wish to use it in school systems and ccmmuhit^es urdergoing. dese- 
gregation. The education coordinator of the human relations oirrmission' of a large city 
ui^der court-bordered n>atr'opolitan desegregation writes: 



- We are work-ing nG^v-on-a-pI^^ modify— - - - - - — -- - 

our desegregation an to require more busing of 
white children. Since the issue is a hotly political 
one, I could use sor^ help. I think it luight be 
advantageous to give our present school board 
n>ei]ibers a copy of your Spring, 1979, CLEARING KXJSE. 
Could you send me ten copies of that issue as soon 
as [X)ssible? I would be most grateful. 

We did; aixi were happy to ki^ow tliat tlie issue was deemed useful. Another letter requested 
ten copies of our "Testing and Citizejiship"^ double issue, Autumn-Winter, 1978, and said: 

Would you please rush this order. We ne<^ them to 
distribute to key schools before testing bonsiderations 
for tJiis year are ccmpleto. 
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CLEARINQIOUSE subscriptions have cjuadrupled in the last year. Many of 6ur newer 4Bub- 
scribers have requested back issues so Uiey Ccita have a ccnplete file. ^Jhe following issue« 
were published: 

i. • 

■ Vol. I, n, #2, 43, #4. 

Vol. II, #1, #2. • • 

Vol. Ill, #1. ^ • 

Vol. IV, #1. 

Vol. V, #1, #2. 

Vol. VI, #i~2 (double issue). (Sold out; available in Xeroxed form only.) 
Vol. VII, #1, #2^ #3-4 (double issue). 

t 

. We can supply back issues for $2 each ($4 for double issues) . All fourteei\ issues published 
prior to this one are also available to any subscriber who prepays in the amount of $20 — 
a disOTunt of alrrvost 30%. , . . 



SEEKING SOCIAL SCIENCE 



The CLEARIN(3^0USE wants to hear fron social sciennists or lawyers who have used 
specific research or statistical techniques in the court- room. Please write the Editor. 

For the next issue, "Health Care and* Minorities , " we seek ccmpact articles with 
national' policy .inplications. Send two copies and a vita to the Editor • (The vita is not 
examined until after the article is reviewed; it helps us suggest directions -for modifica-- 
tion, if appropriate,) ^Upconing issues will treat cultural pluralism, housing-, and other 
topics, solicit your articles or ♦suggestions as to potential contributors*/ 
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inquiries* to James W. Ivoewen. .Address 
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The Center for National Policy Review 
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polarization. 
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